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Introddction. 

It  is  my  purpose  in  the  following  paper  to  present  the  results 
ofau  experimental  study  of  the  simple  processes  of  addition, 
subtraciion.  multiplication  and  diviMon.  These  prcx'esses  have 
beeu  studied  as  they  tnke  place  in  the  minds  of  that  large  class 
of  people  whose  dealings  with  numbers  in  ihe  ordinar>- affairs 
of  life  di>  not  involve  »  high  degree  of  practice.  The  study  is 
therefore  an  inquiry  into  the  ps^ychology  of  the  processes  of 
adding,  subtracting,  multiplying  and  dividing  as  practically 
unchanged  products  of  primary  education. 

In  tbe  experiments  that  follow  eight  fellow  students  in  the 
Department  of  Psychology  at  Clark  University  (Drs.  Fred 
Kuhlmann  and  Edmund  B.  Hucy:  Messrs.  V.  A,.  Lombftrd,  L. 
M.  Teimau,  J.  R.  Jewell.  A.  A.  Cleveland,  \V.  F.  Book.  T. 
Kuma)  together  with  the  writer,  have  ser^-ed  as  subjects.' 
All  are  college  graduates,  but  without  special  mathematical 
training.  Kn.  is  strongly  visual  and  auditory  in  menial  type, 
H.  is  strongly  motor  but  visualizes  fairly,  L.  is  slightly  more 
auditory  than  visual  but  also  has  relatively  strong  visual  and 
motor  imagery;  he  is  strongly  imprtaseil  with  the  exactness 
of  the  numerical  processes.  T.  and  B.  are  predominantly  motor 
with  auditory  imagery  promiueut,  visual  less  so.  J.  is  strongly 
motor;  auditory  imagery  very  prominent,  visual  exceedingly 
weak;  has  had  experience  in  Iwok- keeping.  C.  is  predomi- 
nantly visual;  motor  and  auditory  imagery  also  prominent;  has 
had  experience  as  a  primary  school  teacher  and  some  as  a 
book-kee]>er.  Bk.  is  strongly  motor;  auditory  and  visual  im- 
agery less  pronounced;  recalls  "looking  up  answers  in  the  back 
of  the  book."  In  later  experience  this  lack  of  independence 
has  developed  the  habit  of  proving  results.  K.  is  strongly 
motor  and  auditory,  but  visualizes  (airly;  earlier  number 
training  was  received  in  the  primary  schools  of  Japan. 

'The  writer  withes  to  esprc**  hia  oblij(Aiion  10  these  Ketitlcmpn,  lo 
the  University  and  iu  Faculty  in  |;enerBl,  and  to  ProfMwr  K  C.  San- 
lord  Id  pnTticular,  under  whose  direct  tnpcivifion  the  study  was  made. 
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Great  care  was  talcea  to  avoid  both  fatif^ue  nitd  efforl.  coil> 
ftciotiit  or  an  conscious,  lo  increase  the  effirivncy  by  tho  practice 
involved  in  the  cxpcrimculs.  The  time  was  always  taken 
chronograph ica I ly  to  o  i  .sec.,  though  only  a  ^uliaidiary  UM  of 
the  results  will  W  mndc  in  this  paper. 

1.    ADDITION. 

There  were  two  series  of  exi>crimcnts  in  adding:  one  in 
which  the  subjects  proceeded  by  single  digits;  and  Ibe  other 
in  which  combinations  of  digits  were  possible. 

SiNGLB-DtGiT  Adding. 

A  pack  of  about  twenty  cards,  a  single  digit  written  upon 
each,  with  a  cover  card,  was  held  by  the  subject  in  bis  left 
hjind.  At  a  signal  he  removed  the  cover  card  with  liLt  ri^ht 
hand  and  saw  the  fir>l  figure,  removwl  the  card  carrying 
that,  saw  the  second  figure,  added  Jl;  aud  so  on  to  the  end 
of  the  series,  handling  the  cards  as  a  card  player  would  do 
in  running  through  the  pack  to  see  that  all  were  there*  The 
removal  of  the  cards  was  practically  automatic  from  the  first 
and  much  more  rapid  than  the  adding.  The  figure  to  be 
added  always  appeared  with  the  readiness  to  add  aud  without 
conscioits  effort  on  the  part  of  the  subject. 

The  figures  were  added  silently,  the  total  sum  being  an- 
nounced by  the  subject  as  a  signal  that  the  series  was  com- 
pleted. The  experimenter  then  recorded  tlie  iiitrospcctious 
and  time.  The  digits  i  9  inclusive,  twenty  of  each,  evenly  dis- 
tributed in  ten  packs,  diSereutly  arranged  at  each  sitting,  were 
added  five  limes  over  in  five  different  sittings  by  each  subject, 
Ku.,  K..  L..  J..  T.,  and  B.  served  as  subjects  iu  this  series. 

Adding  digiU  in  isolated  pairs  differs  greatly  from  adding 
digits  in  scries.  The  time  in  the  latter  cose  is  by  no  means  as 
even  as  Arnett's  results  would  seem  to  indicate.'  A  wide 
range  of  variation  is  usually  present.  The  average  times  per 
digit  added  were  as  follows:  Kn.  1.09  sec;  K,  1.67;  I..  i.?8; 
J,  1. 00;  T,  1.03;  B,  I.02.  Average  range  of  variation  per 
digit  added:'  Kn.  .37:  K,  .67;  L.  .36;  J.  .45;  T.  .59;   B.  ,39, 

Imagery.  The  terms  in  which  the  adding  was  done  were 
in  all  the  subjects  largely  motor,  or  motor-auditory  (linguistic). 
Visual  imagery,  though  present,  seemed  less  fundamental  to  the 

■  Tbe  cuds  were  highly  glazed  playing  cards,  left  blank  upon  the 
(ace,  anil  jiioved  cxtrciucly  eaiy  of  nianipulntinn. 

'  Ainett:  Counting  Bnil  A'Min^.     Amfr.Joitr.  Pty.,  XVI,  1905.  335. 

'Each  of  tbe  ten  p^icki  wai  added  through  five  tint«».  The  iTiffcr* 
CDCc  between  tlic  tongcit  and  iihartect  time  of  adiliiig  ttiroagb  eacti 
paf  Ic  was  taken  and  tbe  snm  ol  tlicsc  diUetcuccs  lor  tlie  t«n  pacKi 
divided  by  180  (Dumber  of  digits). 
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process.  Thus.  Ku.  whispers  visibly,  though  not  audibly,  as  a. 
rule.  K.  has  a  strong  niovc men t  of  the  lipsaccomiKinicd  by  an 
utmost  ooust ant  strained  undertone.  The  longer  be  is  in  reach- 
ing a  result,  tbemore  intense  thiii  vocal  accompaniment  becomes. 
He  ooniitantly  hears  himiielf  in  his  imagination  pronouncing 
Ihc  sums.  In  J's  adding  lip  raovcmcnt  is  slight.  He  is  con- 
stHous  of  holdinK  hLs  breath  and  of  its  exjniUiDn  at  tiiiicH  as  a 
prolonged  "n-sound."  L's  adding  is  strongly  motor  accom- 
panied by  auditory  imagery.  Sometimes  he  uses  the  full  tab- 
ular form,  as  "S  and  6  are  14,"  etc.  Having  to  clear  his 
throat,  or  cough  slightly,  arrests  the  adding. 

In  all  cases  difficulty  iu  adding  greatly  increased  the  tend- 
ency to  motor  expression,  which  sometimes  became  explosive. 
Two  of  the  subjects,  wheu  the  results  did  not  speedily  appear, 
found  themselves  repealing  the  verba)  fonnuta  over  and  over, 
OK  "54  and  9  arc,"  until  the  result  suddenly  appeared.  Any 
slowiug  of  the  process  tends  with  four  .lubjects  to  introduce 
tbe  mental  enunciation  of  the  addition  labk-s.  In  the  other 
two.  it  causes  a  more  strougly  accented  and  more  coosdous 
saying  of  the  results. 

The  partial  sums  were  always  given  motor  expression  by 
all  the  subjects,  though  it  did  not  often  amount  to  audible 
speech.  This  was  by  no  mennK  a  matter  of  mere  habit  nr 
accident,  but  a  fixed  and  definite  part  of  the  process,  serving 
the  useful  aud  necessary  puqwse  of  subconsciously  objectifying 
aud  holding  fast  the  sum  attained  while  mteniion  wn^s  given  to 
the  next  digit  to  be  added.  In  the  partial  sum  thus  iuiipieutly 
pronounced,  the  stress  wa^t  on  the  digit  rather  than  tlte  ten: 
(to  indicate  accent  by  heavy  faced  type)  46.  5*.  63.  etc. 

TA^  Aiiding  Cottsciouiness,  In  order  to  understand  better 
what  follows,  it  may  be  well  at  this  point  to  forecast  a  general 
conclusion  confirmed  by  the  study  as  a  whole.  The  adding 
proce.ts  is  initiated  by  the  assumption  of  what  may  be  termed 
an  "addition  set"  or  altitude  of  mind  corresponding  to  the  in- 
tention to  add.  The  "addition  set"  is  not,  itself,  in  conscious- 
ness to  any  ob.'!er\'iible  degree  while  the  adding  is  in  progre'a. 
Its  office  is  to  direct  tlic  association  processes  and  hold  them 
within  the  addition  field. 

Simple  addition  may  be  considered  as  a  process  of  four 
stages:  (i)  A  distinct  consciousness  of  a  number  to  which 
another  is  to  be  added;  (a)  the  recognition  of  this  other  ntim- 
ber;  (3)  the  associative  process  leading  to  the  sum  of  the 
two;  (4)  the  distinct  consciousness  of  that  sum.  In  a  con- 
tinuous series  (4)  is  ob%'iously  the  same  as  (1)  in  the  next 
step.  The  rfeognilion  0/  the  result,  initiating  the  innervation 
for  its  motoiizaiiou; '  and   the   reecgniHon  0/  the  digit  to   be 

'  The  writer  uses  tltl4  nud  oilier  sliutUr  terms  ns  nbbreviaiioiis  for 
"moie  or  less  complete  ex pressiou  by  Jnciiiient  monoieiitsof  upeecli.'' 
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added,  as  a  rul«  not  motorized,  are  tbe  focal  points  of  attention 
in  th«  adding  pruc«ss.  The  a!t»ocialtve  stage  is  sul)Con»ciou9 
and  Rccins  to  involve  tbc  following:  (t)  Motoiization  of  the 
results  (always  present).  In  cases  of  difficulty  or  retardation 
of  the  procesx  this  motoii/.ation  lends  strongly  to  revert  to  the 
fhll  verbal  form  of  the  addition  tables.  (2)  Beside  the  motor 
accompaniment,  and  like  tl  suticonscioiiN,  Ls  a  coniintions  un- 
dertone of  fueling  upon  which  is  based  in  large  measure  tbc 
adder's  conviction  that  his  work  is  correct  or  incorrect. 

Hxccpt  in  temporary  iinccitainty,  or  di^itraction,  the  atten- 
tion is  directed  forward,  tbe  associative  process  being  left 
more  or  less  to  itself  It  is  clear  that  any  imperfection  in  either 
phase  of  the  attention,  or  in  the  subconscious  stage  of  associa- 
tion, may  result  in  error.  Of  tbe  three  phases,  tbe  most  vul- 
nerable M,  the  stage  of  n&sociation. 

Special  Trndendes  lo  Error.  Tbc  nnmlwrs  tbcmsclvcs  id 
tlfeir  incidental  relations  lo  each  other,  order  of  .sequence,  etc., 
became  r  frequent  source  of  errors.  These  occur  ( 1 )  where  the 
nambers  themselves  rise  inlo  clear  consciousness;  (a)  where 
they  are  less  or  entirely  unconscious  but  produce  the  same 
effects.  The  following  cases  from  the  protocol  will  illustrate 
the  tendency  in  question :  61  -i-  7  =  7Q;  the  tbougbt  that  7 
make^  70  was  confusing.  36 -f  7;  because  7  and  6=^  13,  tbe 
tbougbl  of  the  i  in  13  made  the  subject  say  31,  47  +  7:  4  got 
into  subject's  mind  and  he  wanted  to  .say  11.  i6-f-6^=33  -j- 
4  =  36:  confuted,  because  "it  seemed  as  if  there  were  too 
many  6"»."    79-1-2  =  87:  5  +  5  +  4=19,610. 

The  following  generalconditions  of  false  assDCtat  ion  9pi>eared: 

I.  Numbers  and  results  so  arranged  as  to  suggest  the  mul- 
tiplication series  (number  repeated),  particularly  when  the  re- 
sults, for  some  time  follow  tbc  multiple  series,  and  then  &I1  just 
over  or  under  it, 

3.  Numbers  and  re-sulis  .suggesting  the  counting  series,  as  I'a 
in  succcMiion;  or,  when  the  digit  of  the  successive  results  and 
tbe  digits  to  be  added  fall  in  the  ascendiug  order  of  the  count, 
as2i  +  2^a3+4.  etc. 

3.  dissimilarity  in  size  between  tbe  digits  added  and  the 
resulting  digit.  3357  +  4^61. 

4.  Similarity  between  the  digit  of  tbe  preceding  result  and 
the  digit  to  be  added,  as  82+2. 

5.  Or,  in  general,  when  any  preceding  digit  remains  in  or 
near  tbe  focus  of  consciousness  (as  often  happens  when  there  is 
nnccrtainty  regarding  the  accuracy  of  a  result,  or,  in  case  the 
Attention  has  lieen  called  in  a  particul»r  manner  to  a  particular 
digit),  sucb  a  digit  is  likely  to  displace  or  change  the  digit  of 
the  result  which  is,  or  should  be,  in  the  focus  of  conscionsne.s.-i 
at  that  instant. 
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6.  A  tendency  in  the  adding  process  to  rna  nhcad  of  the 
motorization  leads  to  a  frequent  form  of  error.  The  atteution 
novc:*  on  to  Ihc  dijiit  to  be  added  before  the  moloriration  of  the 
previous  sum  has  taken  place,  with  the  result  that  the  per- 
ceived digit  is  substituted  for  the  digit  of  the  sum. 

Gmeral  Tmdmeirs  to  Error.  Numerous  cases  of  errors  due  to 
Other  causes  than  Ihoscjusl  mentioned  were  iu  evidence.  One 
suhject  is  t>eset  by  the  ihought,  for  example,  that  he  ha.s  made 
a  mistake  two  or  three  figures  back;  or  there  may  be  a  sort  of 
running  comment  of  questions  as  to  the  why  of  ibis  or  that,  or 
of  criticism  or  nmjccture  as  to  the  sum  total  in  the  scries  be- 
ing added,  etc. ;  or  the  side  current  of  thought  may  have  refer- 
ence to  things  entirely  remote  from  the  matter  in  hand. 

Aside  from  these  cases  of  distraction  there  were  also  occa- 
sional instants  when  the  mind  seemed  a  blank.  So  far  as  the 
couditiou  can  be  judged  from  introspect  ions,  the  mind  docs  not 
wander,  but  assodaljoDS  fail  and  there  is  cimiplete  oblivion  of 
any  sort  of  imagery.  The  phenomenon  appears  to  be  closely 
related,  if  not  identical,  with  what  Mos.so  terms  "dispersed  at- 
tention."' The  adding  simply  stops  and  there  is  entire  ina- 
bility to  proceed.  U  bi  taken  up  again  without  wpparcnt  dif- 
ficulty in  the  same  place,  though  the  adding  usually  goes 
harder  and  more  slowly  after  one  of  these  breaks.  As  a  frequent 
secondary  effect  the  subject  feels  that  he  has  lost  considerable 
time  in  the  pause,  and  is  likely  to  make  an  cfibrt  to  increase 
bis  Ni)eed  for  the  remaining  part  of  the  series,  which  in  turn 
may  result  in  distraction. 

The  Sense  of  Accuracy.  The  ultimate  criterion  of  accuracy 
appears  to  be  affective  recognition.  It  is  distinctly  a  feeling 
and  not  mere  intellectual  assent,  which  may  often  be  obser\-ed 
dissociated  from  the  feeling  of  accuracy.  In  such  a  caxe  tt 
seems  to  the  subject  as  if  he  knew  the  result  to  be  right,  but 
the  feeling  of  accuracy,  or  assurance,  is  lacking.  Throughout 
the  adding  of  each  scries,  the  feeling  lone  of  certainty,  or 
much  oftener  of  doubt,  is  a  constant  accompaniment. 

In  a  previous  section  we  have  distinguished,  as  a  necessary 
focal  point  in  the  adding  step,  the  recognition  of  the  digit 
to  be  added,  following  the  recognition  and  innervation  of  the 
previous  sum  and  at  the  same  itistant  that  the  sulicon scions 
motorization  of  the  latter  is  taking  place.  It  is  iu  this  sub- 
conscious motor  process  that  the  feeling  of  a!isurance  is  lodged. 
It  isilself  normally  sulKonwrious.  but  in  ease  of  saying  a  wrong 
result,  the  feeling  of  error  often  rises  into  the  focus  of  atten- 


« 


'FatiK<ie,  p.  iSi.  Dr.  KuIiIidhud  »□<!  I  my^cll  DOtcd  the  i»tfii«  i>he- 
nonicaon  in  a  far  more  marked  degree  in  aiidiDg  figures  coiiiiaiiou*ly 
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tioD,  di5])lacing  entirely  the  normal  rccognilion  of  the  digit  to 
be  added  wbile  the  error  i;:  consciously  corrected.  It  was 
the  general  exiwricncc  of  the  subjects  thai  any  difliculty  in 
the  adding  or,  even  an  error  corrected,  is  almost  sure  to 
gi\-e  a  tone  of  uncertainty  to  the  reniaiuing  jiart  of  the  series. 
The  feeling  of  the  i>Oi!«ibiltty  of  error  often  caoscs  conscious 
reinstatemeot  of  parts  of  the  series  to  see  if  the  right  result 
ha.-'  been  :taid. 

General  conditions  augmenting  the  sense  of  accuracy  are 
uniformity  of  time,  or  rhylhm;  smoothness  in  the  series;  and 
easy  combinations.  Aside  from  repetition  of  the  process  with 
stronger,  or  with  completely  audible,  verbal  expression,  uo 
standard  of  alwohite  certainty  appeared. 

The  Sense  cf  Time.  In  so  far  as  the  sense  of  accuracy  or 
assurance  in  adding  depends  ou  motorization,  the  elemeut  of 
time  becomes  an  essential  condilion.  In  jjencral,  the  subjects 
leporled  that,  if  the  adding  goes  too  fast  or  loo  slow,  the  sense 
of  accuracy  decieases.  In  the  former  ca^ie  ihe  motoiization  of 
results  is  slurred  over;  the  time  is  not  sufficient.  In  Ihc  lat- 
ter case,  while  there  is  ample  time  for  motorization  to  aflfect 
COnwriutLtncss  giving  rjiw  to  the  feeling  of  as.surance,  it  is 
counterbalanced  by  5ie  fact  that  the  attention  has  between  its 
normal  focal  points  more  time  to  wander.  Accidental  arrange* 
mcnt.s  of  digiu  and  results  become  more  suggestive  of  false 
association.  The  mean  seems  most  iuiportant  for  accuracy. 
Motorizing  of  re»uU.-i  in  exact  rhythmic  interv-alK.  B-tsisTetl  by 
Other  motor  acccutuatious  falling  at  the  same  time,  was  found 
helpful.  With  all  the  subjects  any  considerable  deviation  in 
uniformity  of  time  arising  from  difficnlt  combiniitions  was 
always  disturbing.  The  subject  usually  feels  as  thongh  he 
must  "catch  up  with"  or  "make  up"  the  lost  time.  In  case 
of  error  he  is  often  in  the  dilemma  of  feeling  that  he  ought 
noi  io  go  ahead,  but  that  he  must  not  stop.  If  he  stops  to 
correct  his  error  he  is  distracted  and  haraswd  by  a  hypcrEcs- 
thesic  sense  of  "losing  time;"  if  be  goes  on  he  feels  aocertaia 
of  hit  accuracy. 

Relative  Ease  and  DiffieMlly  of  Comhinattont.  It  hardly  need 
be  said  that  auy  of  the  digits  with  t  combines  with  the  greatest 
ease.  Thlii  is  the  simpl^t  case  of  an  cany  combination.  If 
many  I's  arc  scattered  throughout  a  series,  the  series  as  a 
whole  tends  to  become  less  conscious,  and  the  other  combina- 
tions easier  to  deal  with. 

Even  numbers  appeared  easier  to  combine  than  odd  numbers, 
or  than  odd  and  even,  for  all  the  subjects.  Au  inirin.sic  rea- 
son  for  this  can  be  seen.  All  cvcn>digit  combinations  and  re- 
sults are  closely  interrelated  by  common  factors  (always  by  2 
or  a  multiple  of  3)  and  this  common  factor  2  al»o  relates  all 


8 


BROWNS  : 


ach  combinations  and  results  with  the  direct  count  by  j's.  In 
be  odd-digit  cointMiiations  this  coninioti  factorial  bond  is  not 
present.  An  exception  is  the  doubling  of  odd  digits,  as  5-4~3- 
7  +  7,  etc.  Here  the  process  falls  back  upon  the  multiple 
scries  which  psychologically  is  comiting.  The  sime  may  be 
said  of  9+  3,  in  which  the  common  factor  3  closely  relates  it 
to  the  3-count. 

Tlic  simpU-at  case  of  adding  is  the  cfiunl  by  I's.  where  the 
advance  is  made  by  a  fixed  utiit  at  each  step.  The  next  simp- 
lest, and  exitclly  analogous,  case  is  the  count  by  3's,  to  which 
the  combining  of  even  digits  is  closely  related.  The  greater 
ease  in  dealing  with  all  possible  combinations  of  the  four 
even  digits  (2,  4,  6,  and  8).  is  apparently  due  to  a  subcon- 
scious resolving  into,  or  resting  back  upon,  the  j-counl,  which 
itself  is  similarly  related  to  the  count  by  I's.  In  sidding  (mid 
the  same  was  found  true  of  the  other  simple  arithmetical  proc- 
esses) the  reinforcement  of  association  for  any  given  step,  is 
roughly  prf>i>orlionJil  to  the  number  of  other  pfirallel  or  under- 
lying processes  leading  to  the  same  result.  This  gives  a  closely 
Icnit  -synlhelic  syslirm  ea»ily  reducible  into  simple  coinmun  ele- 
menls.  There  is  a  feeling  of  greater  familiarity,  because  of  the 
greater  number  of  easily  acces.'uble  links  of  as.socialiun.  Such 
an  iis><x-i3tion  complex  is  lacking  with  the  odd  digits,  except 
as  noted  above. 

While  adding  odd  digits  to  each  other  is,  in  general,  harder 
than  combining  even  digits,  it  is  still  harder  to  add  even  and 
odd  digits.  A  series  of  even  digits  yielding  odd  results  (the 
series,  of  course,  beginning  with  an  odd  nnnilxrr)  generally 
proved  very  disturbing  to  all  the  subjects.  To  one  subject 
8-|~5  presented  a  standing  challenge;  he  frequently  found 
himself  on  the  watch  for  it  with  s  dclerniination  to  "know 
that  it  was  13  if  it  should  appear."  At  other  times  when  be 
came  upon  an  8-|~5  combination  he  felt  that,  having  had  so 
much  trouble  with  it,  it  was  nearly  useless  to  attempt  to  do 
much  with  it,  and  so  counted  on  the  five  instead  of  adding  it. 
With  63  +  4,  after  struggling  a  while  with  it.  the  subject 
counted  on  the  four.  Great  difficulty  was  bad  also  with  7  +  4 
and  9-1-4  in  remembering  which  w»»  1 1  and  which  13,  etc.  The 
only  exception  found  to  the  inherent  difGculty  of  this  class 
occurs  m  6-^3  and  9+6  related  to  the  3-connt. 

Rfiaiion  0/  Ihe  Size  0/  the  Digit  Added  l^  the  Diffimlty  0/ 
Combining.  It  is  much  more  the  site  of  the  smaller  of  the 
two  digits  combined  than  the  mere  fact  of  large  digits  which 
determines  relative  ease  or  difficulty.  The  shorter  the  step  in 
adding  auy  two  digits  irrespective  of  the  wx  of  one  of  the 
digits  the  easier  the  process.  It  was  the  common  method  ol 
the  subject  to  add  the  smaller  digit  to  the  larger.  Aroett 
reports  the  same. 
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Ebbtnghans's  study  of  the  memory  of  iion«eii«e  syllnbleit  u 
so  applicable  to  some  of  these  simple  number  telations  tha(  faU 
concluiiion.s  are  of  interest  in  ihLs  connection.'  He  conclndes. 
in  Mi)>staiicc.  tbat  in  the  process  of  imprc»>ing  nuy  scries  of 
ideas  upon  the  mind  by  repetition,  bonds  of  association  are 
formed  iK-twc-cn  all  the  individnnl  mcmlter.t  of  the  series. 
Every  member  of  sucb  a  series  acquires  a  tendency  to  bring  the 
other  members  tiioag  with  it  when  it  re-enters  consciousness. 
These  bonds  or  lendcncies  arc  of  different  degrees  of  strength. 
For  remote  members  of  the  series,  they  are  weaker  than  for 
nei{[hboriti}E  members.  The  associative  bonds  for  niven  distan- 
ces backward  arc  weaker  than  for  the  same  distance  forward. 
The  strength  of  all  lionds  increases  with  the  number  of  repeti- 
tions. But  the  stronger  bonds  between  neighboring  members 
arc  miKh  more  quickly  streogtbeoed  than  are  the  weaker 
boud^  betu-een  more  di.siaDl  members.  Therefore  the  more  the 
number  of  repetitions  increases,  so  much  stronger  become  tlie.-ie 
bonds  absolutely  and  relatively  to  those  of  more  separated  mem- 
bers. On  the  basis  of  time  saved  in  relcaming  nix  sixteen- 
syllahlc  scries.  Ebbiugbaus  estimates  the  strength  of  the  asso- 
ciative bond  between  contiguous  and  separated  meml>ers  of  a 
senes  as  follows— the  perccnls  arc  relative  to  the  time  required 
to  learn  the  series  at  first : 


Tine  Saved. 

10.8" 
7.0" 
5.8  *■ 

3-S" 
O.S" 


BctwcrD  contiKtioii«  ineinbcrs 
Skipping  ou«  sjlluble 

Ibrce      " 

tcvea    •' 

Witb  permuuiion 

Our  data  shows  a  similar  relation  for  the  number  series  in  the 
four  simple  processes  here  considered.  The  .smaller  of  two 
digits  added  becomes  the  middle  term  or  connecting  lint  be- 
iHccn  the  larger  digit  and  the  sum.  lu  terms  of  Ebbingh,iH8's 
experiment — the  .-strength  of  the  associative  Iximi  between  the 
larger  of  two  digits  and  the  result  is  inversely  as  the  sijw;  of 
the  smaller  digit;  or  directly  proportional  to  the  difTercncc  be- 
tween the  digits;  thus,  in  Q-j-a^it,  the  associative  bond 
between  9  and  tt  is  comparatively  strong,  but  between  a  and 
II,  as  a-^-  9=^  II,  it  is  very  weak.  Applying  this  scale,  two 
distinct  tendencies  appear  for  which  the  iutrospectiuns  afford 
a  considerable  body  of  evidence:  (i)  The  easiest  combina- 
tions will  lie  those  in  which  the  greatest  disproi>otlion  be- 
tween the  digits  exists  as7-j-2. 94-2.  8  +  3-  In  general,  com- 
binations will  be  harder  in  the  increasing  order  of  the  .smaller 

'L>bcT  d«e  Geilachtnis.  Lelp'iig.  1SS5.  Suiuiuarlicd  tiy  W.  U.  Buiu> 
ban),  Amer./our.  Psf..  Vol.  II.  pp.  387406. 
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oflwo  digits  giving  the  same  result;  easier  in  the  incFcasiiig 
order  of  the  larger  digit.  (2)  Continuing  up  the  range  of 
pos-silile  combinations  with  constantly  decreasing  differences  to 
the  point  where  the  difference  belween  the  two  digits  combined 
is  least.  3544-  3,  5-I-4,  8-(-7,9  +  S,  the  difficulty  of  combin- 
ing should  l)e  greatest;  and  curiously  enough,  wc  seem  to  find 
here  the  same  law  of  the  shortest  step  also  operative — adding 
by  snbtractiug  i  or  2  in  the  c:i,se  of  9'n  and  8's  from  the  lunaller 
of  two  digits,  and  saying  the  result  in  the  'teens.  tsp«rcislly 
common  in  g-combinatious.  With  other  odd  and  ei'ea  digit 
combinations  in  this  class  where  only  a  difference  of  1  exists, 
as  S-\-T,  6  +  5.  and  much  less  consciously  with  5  +  4..  the 
addition  is  greatly  reinforced  and  frequently  comes  directly 
from  the  doubling  of  Ihc  larger  and  subtracting  i,  Thus  8-j- 
7^8-{-8  — 1^16 —  (,  etc.  It  is  easy  to  add  6  and 5  bccauw 
the  sum  is  just  t  short  of  the  familiar  doublet,  6  4- 6^=  13,  and 
also  I  greater  than  the  more  direct  5  +  5  ^=  10.  While  6  4-5 
=iit  is  ctimpiiialively  easy,  74-4:=  11.  as  reported  by  the 
snl>ject».  is  most  difficult.  To  formulate  a  somewhat  general 
rule: 

1.  The  ease  of  combining  is  directly  prtiporlioual  to  the 
difference  between  the  two  digits  combined. 

2.  Where  the  difference  between  the  two  digits  is  vciy 
Stuall,  particularly  where  there  is  only  a  difference  of  i  the 
combining  is  made  comparatively  easy  by  subtracting  the  dif- 
ference between  the  larger  digit  and  10  from  the  smaller  of  the 
two  digits  which  process  Iwcomes  a  cue  for  saying,  in  case  it 
be  7 — I.  six-"teen"  iustead  of  six. 

3.  The  most  difficult  digits  to  combine,  where  no  common 
factor  is  present,  are  those  falling  between  the  two  extremes, 
where  the  difference  is  neither  very  large  relatively  nor  very 
small.  These  are:  7  4"  5-  7  +  4.  »  H"  5.  8  +  3.  9+  5.  <-tc.  To 
this  list  of  mast  difficult  must  be  added  "class  2"  io  all  cases 
where  the  adding  is  done  directly. 

TAf  'Teens.  The  decimal  sj'stem  represents  a  series  of  17 
members,  iu  which  the  strength  of  the  bonds  of  association 
steadily  decreases,  as  the  possibilities  of  distance  between  the 
members  iiicreases.  From  r  to  10  the  associative  bonds  arc 
sufficient  to  admit  of  all  crmibiiiations  with  comparative  ease 
and  certainty.  In  the  "teens"  associntions  weaken,  llelow 
10.  the  longest  step  iu  combining  is  limited  to  4  members, 
(except  54-5  which  Iwlongs  to  n  different  order,  the  j-couut, 
and  is  not  much  harder  than  i4-i-  Transceudingthei- 10  range, 
the  large.st  numljcr  of  meml>ers  which  may  occur  between  any 
twoisS;  94-9  reinforcedby  the  multiple  scries  isof  the  uatnreof 
8  count;  and  io4- 10  U  also  a  count.  10  4-  9  or  10  4-  any  digit 
tends  rapidly  to  become  purely  a  cue  for  the  immediate  saying 
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or  writing  of  19.  elc.  No  conscious  adding  or  combiulng  is  nec- 
essarily present.  ThLs  holdx  for  all  20's,  40's,  50's,  etc.,  plus 
any  digit.  All  results  derived,  in  a  way  analogous  to  results  in 
the  range  i-io,  as  124-4.  13-I- 5,  45-1-4.  etc.,  approach  '" 
de^re«  of  ease  the  simple  4+  a.  5+  3.  4  4- 5-  etc.  This  re- 
duction leaves  a  range  of  results  11  to  17  inclusive,  derived 
by  conibiiiiiiK  Hinttle  digiu.  ps> chologictally  ilifTcicntiated  fn>iii 
the  lower  range  in  respect  to  Ihc  character  of  the  associative 
bonds.  The  subconscious  recapitulation  of  the  i-io  range  and 
of  ihe  "teens"  in  imt  only  the  fianie-work,  but  very'  largely  the 
itubstancc,  of  all  adding.  The  tens  are  transcended  as  a  sub- 
conscious count.  It  is  priniitrily  with  the  digit  relations  that 
Ihe  adding  consciousness  has  to  do.  Whether  the  adder  is  in 
4o"5.  6o's,  or  90's,  the  consciousness  of  the  series  in  this  senae 
is  very  much  subroergcd.  A  .-subject  having  8 -(-8  —  16  +  9 
had  to  stop  aud  tbiuk  to  himself  9-I-6  are  15;  having  4;-i-6 
had  to  stop  and  say  almost  aiiditily  ~-\-6  are  13.  "AD  adding 
seems  like  a  conlinnouH  referring  to  the  nnnibers  under  20."  etc. 
Because  of  this  constant  subcoikscious  reference,  auy  habitual 
difficulty  which  one  has  in  the  "teens"  is  hound  to  l>c  repeated 
in  all  adding  as  often  as  the  troublesome  combiuatioD  recurs. 
Thus,  if  one  has  a  strong  tendency  to  confuse  7  -f"  4  ^^  ■  >  <"■<) 
7-t-6=:i3,  the  same  difFiculty  is  experienced  with  all  24's,  34's, 
74's,  etc.,  +7,  or  37's,  etc., -|- 4, and  similarly  wilb  all  7's-i-6 
and  6's-|-7. 

1.  Tkr  addinf^  piy<hosu  may  be  divided  schematically  into 
steps,  each  corresponding  to  a  digit  added.  In  each  addition- 
step  there  are  two  focal  point.4  (if  attention  and  a  sutK'on.'tcious 
as^icialion  stage;  the  recognition  of  the  digit  to  be  added,  the 
subconscious  associative  elements  leading  to  the  new  sum,  the 
recognition  of  this  sum,  which  goes  o%'er  into  a  pulse  of  inner- 
vation for  its  vocal  expression  (usually  incipient). 

The  re<ognitien  e/  the  digit  to  be  added  is  not  the  recognition 
of  7  or  9,  ss  such,  but  the  recognition  of  the  digit  as  tied  to  its 
snl>cou.<<cious  associates.  '  Chief  of  Ihe  a.s.4ociates  just  preceding 
and  Mmullanrous  with  the  focal  flash  is  the  motorizing  rf  Ihe 
previous  result  which  at  the  instant  of  recogniliou  is  "still 
ringing,"  as  Ihe  subjects  often  expressed  it.  The  a.<tsociates 
directly  following  comprise  all  that  is  gone  through  in  adding 
the  recognized  digit. 

a.  The  suhtonseiout fringe,  i.  r.,  the  associative  Stage,  may 
be  wide  or  narrow.  In  proportion  as  it  is  wide,  Ihc  attention 
may  be  directed  to  many  other  mailers,  arising  either  from 
central  distraction  or  accidental  conditions  of  the  process. 
These  were   found  to  be:     (a)  Wandering  of  the  attention; 
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in«le\-ant  tbouglits  and  images,  (b)  SIJKht  fatig:u«  effectii 
nhere  for  ati  instant  consciou!»ne«s  s«ems  to  be  a  blank  and  do 
imager)-  of  any  Iciiid  can  be  recalled. 

3.  Accidenlai  retatiom  of  numhert  and  r^stills  may  ri«  into 
con-vnousoess  ax  (tirecl  distract iuns.  or  produce  tbcir  c&cct  no- 
consdoiisly  as  causes  of  error,     (pp.  5  f. ) 

4.  The  nense  of  acturacy,  or  assurance,  swms  to  be  closely 
dcpen<!ent  on  the  subconscious  motorization  of  the  results.  It  is 
essentially  a  feelint;  and  not  mere  intellecitint  a.s.>ient. 

5.  Any  feeling  ef  uneeriaiHty  occaxna^  in  any  part  of  the 
series  usually  imparts  ao  uncertain  tone  to  the  remaining  part 
of  the  series. 

6.  Aniit'patioH  of  resuUt  and  eombirtalions  of  digits  lend  to 
arise  in  proportion  as  any  particular  digit  or  arranj^ement  of 
digits  in  repMited. 

7.  libbinghaits' t  laofi  of  atsociation  were  found  to  hold  in 
single  diKil  adding.  The  reason  for  this  appeam  in  the  fact, 
that  adding,  as  Mach  and  others  hold,  is  derived  from  ihccount, 
much  evidence  for  which  has  been  found  in  this  study.  The 
child's  iKuniiig  to  count  is  analogous  to  Ivhbinghaus's  learning 
of  nonsense  syllables.  Couutins  is  purely  a  verbal  formula, 
the  one  law  being  that  the  members  always  follow  one  another 
in  the  same  order.  The  laws  of  association  found  by  Ebbing- 
bans  hold  much  more  for  the  count  than  for  nonsense  syllables, 
in  that,  different  from  Gbbinghans's  standard  of  efficiency — 
being  able  to  go  through  the  series  once  or  twice  without 
error — the  child  goes  through  his  scries  of  nonsense  syllables, 
the  one.  two.  Ihrtt.  etc.,  until  it  is  impos.siblc  to  say  it  wrong, 
thus  fastening  upon  his  after  e.'cperience  in  adding  a  bondage 
to  these  laws,  of  which  the  imr<i.spective  data  gave  evidence 
at  every  turn. 

8.  The  decimal  tystem  represents  a  series  of  17  members  en- 
tailing a  maximum  range  of  8  members  over  which  the  asso- 
ciative boud  must  operate  in  combining  the  larger  digits. 

Combination  Ai>ding. 

In  tbLa  experimonl  the  >nt<jc-ct  added  50  single  columns  of 
20  digits  each.  He  announced  his  results,  which  were  n-cordcd 
by  the  observer,  as  he  proceeded.  At  the  end  of  each  column 
theofjscrver  and  snbjcct  together  went  over  the  adding,  noting 
combiuatious,  peculiarities,  errors,  etc.  Tbc  subjects,  Kn.,  K., 
L.,  and  J.,  were  instructed  to  add  as  naturally  as  pos.'dhle,  mak- 
ing no  attempt  to  combine  beyond  their  pre-established  habits. 
Kn.  combined  in  39%  of  the^dditions;  K.  51  %;  L.  54.^;  J. 
7j%.  The  lime  gained  by  each  subject  per  digit  over  the  lime 
per  digit  in  single-digit  adding  was  in  inverse  ratio  to  the 
per  cent,  of  combining. 
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During  tilts  cxpcriaicnt  (and  the  l^vi(l<M]c<.- will  grow  as  we 
pfi>cefd  ihrouRli  the  other  processes)  it  became  clear  Ihat  tbe  * 
incipient  intitoriKiiiK  <'f  resnllK  as  the  nclder  proceedK  U  a  relic 
or  ilie  earlier  motorizing  of  the  addition  tables,  standing  in  tb« 
i.Bddiiig    consciouMiesn   for    ihe   fully  expressed   verba!  form. 
Hence  the  assuratKc  attaching  lo  it.     In  the  U»t  analysis  tlie 
adder  is  only  sure  that  his  result  is  right  when  it  reduces  to 
the  tahnlnr  form  as  "6  and  7  are  13."      A  further  reason  why 
practice  has  unconsciously  selected  the  more  or  less  incipient 
saying  of  results  as  a  permanent  part  of  (he  process  hasalready 
been  given  (p.  4).     Motorizing  the  result  objectifies  and  holds 
it  subconsciously,  thus  freeing  the  focusof  consciousness  for  the 
recognition  of  the  next  dijcit  or  combiniition  to  lie  added.      Id 
isinglc  digit  adding  the  imagery  of  the  recognized  digit  to  be 
Itdded  was  visual  (directly  seen).  It  was  not  niototiKed  (except 
Ibs  tite  subject  rcverle<]   to  tile  verhiilism  of  ihc  tables),  but 
combined  as  a  visual  element  directly  with  the  motorized  re- 
flull.     In  combination  adding  a  9<iniilar  division  of  labor  be- 
tween imager)'  is  prctcnt. 

Sense  »/  Ike  Tens.  In  single-digit  adding  the  tens  are  tmn* 
scendcd  ax  a  xubcon.<Kious  count,  (p.  n).  In  combination 
adding  Ibis  vague  sense  of  progressing  by  id's  furnishes  a 
stimulus,  but  also  tends  to  regulate  the  combining  habit. 
Thus  Kn,  proceeds  by  combinHttons  as  near  to  as  possible. 
K.  breaks  the  digit,  or  combiusliou  added,  into  two  parts, 
such  that  one  of  the  jjarts  added  to  the  diijit  of  the  pre- 
ceding result  will  give  exactly  the  next  higher  even  ten.  For 
one  trained  on  lite  Japanese  aliacus,  this  procedure  Ls  as  simple 
Bitd  direct  tts  to  separate  3  beads  from  5.  It  is  entirely  visual 
Bud  apparently  immediate.  The  same  is  true  of  the  recombining 
with  10.  The  Japanese  method  obviates  the  difliculties  of 
adding  in  the  "teens,"  There  arc  no{7  +  4)'s,  (7  4-6)'sor 
{8+5)'s.  etc.,  to  surmount.  While  J's  conscious  purpose  is  to 
combine  as  many  digit.t  us  fiovsible  at  each  Step,  his  combina- 
tion must  not  transcend  the  next  higher  ten,  a  general  caution 
with  all  the  subteets. 

prolonged  and  Suppressed  Molorixation  0/  the  Ten.  With 
Kn. ,  K. ,  and  J . .  as  the  vague  sense  of  the  ten  of  the  new  result 
uri»es.  its  motoriuition  begins  and  continues  slowly  until  ter- 
minated by  the  short  and  forceful  motorization  of  its  digit. 
The  duration  of  (he  prolonged  moloiization  of  the  ten  is  deter- 
mined by  the  time  required  for  making  the  combination.  But 
the  sense  of  the  ten  aloue  impresses  L.  as  incomplete;  hence 
iw  prolonged  motori/alion  Li  inhibited.  This  inhibition  gives 
rise  to  a  feeling  of  strain  or  tension  which  becomes  more  in- 
tense the  longer  the  new  result  is  delayed.  As  the  new  result 
is  motorized  the  sense  of  strain  is  rcliev'ed.     The  longer  the 
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inbibitioa  the  more  time  is  required  to  regain  the  feelins  of 
equilibiiiim:  because,  asL.  expresses  it,  "the  strain  is  greater," 
The  holding  back  of  the  saying  of  the  ten  of  the  new  result 
often  became  very  audible-  Strained  hissing  sounds  escape 
like  ihc  initial y^  Ih,  s  anil  /■■munds  of  40.  30,  60.  zo,  elc.  Ap- 
parently it  is  this  pent  up  motor  expression  which  gives  rise 
to  the  vague  feeling  tone  of  strain  which  E,.  suhcons^ioiiAly 
attributes  to  the  mental  operation  af<  a  whole.  In  his  adding 
each  combiuatiou  is  followed  for  a  few  figures  by  »ugle-diKit 
adding  until  the  feeling  of  mental  poise  is  again  reinstated, 
when  another  combinaiion  is  attempted. 

A  graphic  record  of  the  time  relaiions  in  saying  the  re- 
sults wns  obtained  by  the  use  of  a  Morse  key  and  revolving 
drum.  The  subject's  lefl  hand  rested  upon  the  key.  and  he 
easily  learned  to  pres^  it  automatically  (with  neither  allention 
nor  effort)  as  he  aonouiiccd  the  successive  results  of  his 
adding.  Kn.,  K.,  and  J.'  pressed  the  key  so  far  as  could  be 
delemiincd  simultnncoiisly,  with  the  beginning  of  their  saying 
of  the  long  drawn  out  ten.  The  key  was  released  not  simul- 
taneously with  the  saying  of  the  digit  of  the  sum.  but  a  little 
later.  This  slight  pause  seems  like  a  brief  waiting  for  the 
sense  of  assurance  to  arise.  Then  followed  a  much  longer 
panSL*,  during  which  the  sen^e  of  ihe  new  ten  was  arising,  tcrmi- 
Datcd  in  turn  by  the  pressing  of  the  key  at  the  beginning  of  its 
slow  enuuciatiim.  With  L.  (and  in  the  Utter  part  of  the  ex- 
periment with  K.  also)  motorization  of  boili  digit  and  ten  took 
place  as  a  sort  of  explosiou.  accent  strongly  ou  the  digit,  and 
the  drum  record  shows  but  a  single  stroke.  This  distinction  of 
two  cbaracteiisiic  ways  of  motorizing  results  holds  for  each 
of  the  four  processes  and  for  writing  tlie  results  in  subtraction, 
multiplication  and  division  L's  case  would  also  seem  to  indi- 
cate (as  laier  evidence  will  tend  to  confiim)  that  inhibiting 
motorization  necessitates  a  longer  puuse  f>r  the  fi-eling  of  a.S3ur- 
ance  U\  arise. 

A'ittds  0/  Errors.  The  more  common  types  of  errors  were 
found  10  lie: 

I.  Skipping  tens.  This  kind  of  error  seems  to  arise  from 
a  vague  sense  of  violation  of  uniform  |>r>'giesi  by  lo's.  If  the 
subject  passes  over  a  ten.  as  iS-j- (64-6)12  =  30,  he  is  liable 
to  feel  that  a  step  has  been  misled  and  in  some  part  of  the 
series  to  drop  buck  into  a  liiw<-r  ten.  Or,  it  hts  combination 
leaves  him  still  in  the  same  ten.  the  impression  may  arise  of 
being  a  ten  behind  and  result  in  substitution  of  a  higher  ten 
at  some  point  in  the  scries.. 

'A  •tishl  modi  firm  ion  was  a«rd  in  J'r  c«»e  to  accammodate  tbc 
nglMtatTon  to  bin  h^bit  of  using  a  penril  (or  kcepiDK  his  place  iti  ih« 
wrlM. 
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2.  When  a  dJRJt  is  combined  or  added  out  of  its  uatural 
onl«r.  the  iskiiiped  digit  is  liable  to  be  forgotten  and  not  added; 
or,  because  of  the  ease  with  which  the  skipped  digit  is  later 
combined  with  an  even  ten,  it  may  1>c  adilcd  nlmost  uncon- 
sciously, but  the  feeling  of  its  not  having  been  added  may  persist 
so  strongly  that  it  is  added  a  second  time. 

5.  Momentary  holding  over  in  moiorization  of  the  ten  and 

isappT<ei«ion  of  the  disil  of  the  result,  while  seeking  to  com- 

tbine  with  it  Mime  other  digit  ju>t  ahead,  is  liable  to  result  in 

the  error  of  merely  motorizing  the  digit  instead  of  combining 

it  with  the  suppressed  digit. 

4  A  relatively  sro^ll  class  of  errors  arises  from  the  subcon- 
scious attempt  to  correct  some  sliRht  error  which  has  supposedly 
been  made  by  adding  or  subtracting  i  from  some  digit  (8  added 
AS  7  or  9).  The  adder  is  liable  to  add  when  he  should  »ub- 
tract.  sod  vice  tma.  Errors  of  this  kind  are  most  common 
where  g's  are  added  as  "i  less"  and  ii*«iis  "1  more"  than  10. 

I  The  main  phsses  as  summed  up  for  slugle-digit  adding 
will  be  found  also  in  combinatiou  adding. 

2.  Two  distinct  type*  of  moiorijiing  of  results  were  demon- 
strated :  (a)  As  soon  as  the  sense  of  the  ten  arises  its  motori/.u> 
tion  begins,  and  is  prolonged  while  the  digit  part  of  the  result 
is  liciug  derived  either  by  combinaliun  or  simple  addition,  when 
the  long  drawn  out  ten  is  terminated  by  the  short  and  accent- 

I  tiaied  motorization  of  the  digit,  (b)  In  the  second  type,  motor- 
ization is  repressed  till  the  idea  of  the  complete  result  arises, 
wbcn  both  ten  and  digit  are  motorized  together.  The  repres- 
sion of  motorizBtinn  produces  in  the  subject  a  .sense  of  strain 
followed  by  the  feeling  of  relief  as  the  result  is  motorized. 

3.  Four  general  types  of  errors  were  found. 

4.  .'^ftcr  the  motorization  of  each  result  a  distinct  pause 
occurs,   the   pause  app;uently  affording   opportunity  for  the 

;  sense  of  assurance,  fullowiug  upon  the  motorization,  to  arise. 

11.    MULTIPLICATION. 

Subjects:  T..  H.,  B..  and  C.  The  numbers  upon  the  cards 
used  in  single-digit  adding  were  multiplied  digit  by  digit  con- 
secutively,  by  each  of  the  digits  2  lo  9.  inclusive,  by  each  sub- 
ject. The  multiplier  was  announced  au  instant  before  the 
"ready"  and  "go"  signals.  Other  conditions  were  the  same 
ax  In  single-digit  adding.  In  the  multiplying  of  T.,  H.,  and 
B  there  were  many  traces  of  the  tabular  verbalism,  and  these 
were  more  prominent  with  the  larger  multipliers.  With  these 
any  difficulty  or  baiting  of  the  association  invariably  threw  the 
subject  back  upon  the  full  motor  expression,  as,  "six  8's  are  48." 


i6 


BROWNB  : 


Any  distraction  of  the  alleiitioii  did  the  same,  as  also  did  gen- 
eral fatit;ue.  lu  C's  inulti plying  hardly  any  irace  of  the  verbal- 
Um  wiisto  lie  observed,  Ihc  digit  nsit  ii]>]%.ired  on  thecnrd  imme- 
diately suggesting  the  product.  He  found  almost  no  difference 
ill  the  ease  or  difficulty  of  the  multiplying  l>elweeti  the  lar)ce 
and  small  raiiUiplier»,  and  his  average  time  ]xt  digit  agreed 
with  bis  iatrospectiou.  We  should  recall  that  C.  represents  a 
relatively  high  degree  of  practice. 

Perfect  CC1  tain ty  of  individual  multiplications  and  of  the  series 
as  a  whole  was  the  rule — a  radical  differeuce  from  the  feeling 
in  adding.  The  motorizing  of  the  result!)  seemed,  to  all  the 
subjects,  essential  to  this  feeling  of  accuracy.  With  H..  B. 
and  T.  a  marked  tendency  to  run  ahead  of  the  incipient  saying 
of  the  results  was  oKscived.  Sometimes,  apparently,  the  mo- 
torixing  of  the  rtsults  was  two  digits  behind  the  multiplication. 
The  subject  sdway.t  felt  this  running  ahead  of  the  inotori/iug  to 
be  a  danger;  a  uniform  time  per  digit  seemed  necessary.  If  any 
restilt  is  retarded  one  of  twu  danjcers  is  liable:  ( i )  The  subject 
subconsciously  feels  that  be  mu.st  hurry  the  raulli  plica  lion  to 
avoid  a  break  in  the  uniform  time  of  motonning  the  results 
which  ticcomes  a  diMraction  that  further  hinders  the  n.ie  of  the 
desired  result.  In  such  a  case  the  whole  process  was  liable  to 
be  held  up  ai  that  point  and  the  .subject  proceed  slowly  for  all 
the  rest  of  the  series.  (2)  If  the  process  docs  not  halt  on  the 
digit  whose  result  is  retarded,  it  frequently  happens  that  hesi- 
tancy allows  the  motorizing  proce».s  to  overtake  lite  muhiplyiug 
pcocess.  In  this  case  the  retarded  result  may  not  be  motor- 
riiced  at  all,  the  motori7.ation  passing  directly  to  the  next  re- 
sult. The  suliject  in  such  a  ca.se  feel.i  that  he  mn>t  go  hack 
and  say  the  result  whose  uiotorizatiou  has  been  left  out.  al- 
though perfectly  certain,  intellectuatly,  of  its  correctness,  tbe 
same  phenomenon  is  to  be  observed  in  simple  dividing,  C, 
whose  time  was  the  shortest  and  most  uniform  for  all  the  pro- 
cesses, did  not  show  thi.-«  tendency  to  run  ahead  of  the  motor 
series.  He  felt  that  he  must  say  each  result  before  passing  to 
the  next  multiplication  and  so  dispose  of  it. 

"Tke  Mullifilii:ation-sfi,"  In  adding,  some  indication  of  an 
"ftddition-set"  or  attitude  appeared.  A  slight  AnregHig  was 
also  present.  The  "set"  is  much  strengthened  by  the  first 
stepsin  the  seriesin  each  of  the  four  simple  processes.  In  simple 
multiplication  the  "set"  is  intimately  connected  with  anticipa- 
tion and  its  principal  element  is  the  multiplier.  T.  and  B..  on 
bearing  tbe  multiplier  announced,  frequenlly  found  themselves 
thinking  over  the  possibilities  in  tbe  upper  part  of  the  table. 
All  of  the  subjects  were  in  a  state  of  expectancy  while  waiting 
fiir  the  multiplier  to  be  announced  and  gave  it  special  atten- 
tion.   C,  B..  T.,  would  at  times,  find  themselves  repeating  it. 
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DuriiiK  tbe  muItiplyiuK  the  multiplier  was  an  almost  (if  not 
entirely)  unconscious  dement  in  the  process,  liven  when  the 
verbalism  appeared,  the  multiplier  seemed  of  tittle  consequence. 
Whether  the  formula  runs  six  I's  are  6;  six  3's  are  ts,  etc., 
or  once  6  is  6,  3  times  6  is  is,  etc.,  the  maltipltcr  in  either  case 
is  psychologically  the  constant,  and  serves  only  aa  the  sign  of 
a  particular  set  of  asiiociations. 

The  digit  part  of  the  result  did  not  stand  out  clear  and  dis- 
tinct in  ainsciousness  from  the  ten  as  in  addition,  but  each 
product  seemed  to  the  .viibjecta  whole.  The  accent  appeared 
to  be  solely  determined  by  the  laws  of  rhythm  and  euphony, 
depending  on  the  habit  of  saytn);  the  tables. 

Writtkn  Multiplication. 

Subjectx:  T. ,  H, ,  Bk.  and  C.  Eii^ht  examples  written  upon 
while  cards,  each  containing  all  the  digits  dificreutly  arranged, 
were  multiplied  by  each  digit,  a  to  9  inclusive,  by  each  cnb- 
ject.  The  card,  held  in  place  by  the  left  hand,  rested  across 
a  tiu  plate  so  arranged  that  the  writing  of  the  digits  ou  the 
card  pTeKKC<l  down  the  plate  .lufTiciently  to  bring  it  into  contact 
with  a  row  of  brass  screws  directly  under  it,  thus  completing 
an  electrical  dicuit.  and  recording  the  time  of  writiuft  each 
digit  upon  a  rutating  drum.  The  example  was  covered  by  a 
piece  of  paper  removed  simnltaneously  with  the  signal  "go." 

In  general,  not  knowing  the  multiplier  and  not  being  able 
to  anticipate  made  the  work  slower  at  the  start  than  with  the 
cards.  The  subject  tended  to  start  before  the  particular  "set" 
was  established.  The  general  jirocednre  of  the  Mibjccts  may 
be  summed  up  somewhat  as  follows: 

First  a  brief  hesitancy  while  the  "set"  or  attitude  for  the 
particulsr  table  called  for  is  e.ttabli.'thing  itself.  Along  with 
this  arises  an  afiective  tone,  its  character  depending  on  the  size 
of  the  multiplier.  The  multiplications  are  as  easy  and  sure  as 
in  the  card  multiplying.  The  subject  is,  however,  thrown 
t>ack  more  upou  the  full  motor  expression  of  the  tables. 

While  writing  the  digit  there  Is  often  a  tendency  to  look 
back  up>^u  tbc  immediately  preceding  step.  The  writing 
btginit  with  the  Arst  faint  inkling  of  what  the  digit  is  to  be, 
and  progreSfScs  slowly  until  the  .sul^ject  i-x  iicrfeclly  sure  of  his 
result.  Often  the  subject  will  begin  to  write  the  wrong  digit 
and  uncon.iciousty  change  it  to  the  right  one  without  lifting 
the  pencil,  This  slowncs.s  is  principally  confined  to  making 
the  first  part  of  the  digit.  With  the  clearing  up  of  the  idea 
or  the  assurance  of  its  correctne**.  the  unfinished  part  of  the 
digit  is  executed  rapidly.  But  Uk.  inhibits  the  writing  until 
sure  of  correctness,  when  the  digit  is  rapidly  and  forcefully 
executed.  This  method  seems  to  favor  or  necessitate  a  slight 
JOXKNAL — a 
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restinK  pause  involving  a  slight  sense  of  relief  ax  the  previously 
iohihiicd  writing  of  the  digit  lakes  place 

With  the  smaller  mullipliers  where  the  possibilities  of  carry- 
ing are  redticed,  ihe  tendency  is  to  perform  Ihc  multiplying 
and  carrying  in  advance  of  the  wriiing.  ThU  also  occurs  with 
the  Iftrgei  multipliers,  where  the  tiuniber»  to  be  multiplied  are 
small.  Here  both  multiplying,  adding  and  carrying  are  so 
much  simplified  that  Ihe  dibits  of  the  complete  product  come 

auickly  and  eiisily.  The  motorization  of  it  is  apparently  re- 
need,  and  it  is  handed  over,  at  once,  to  automatic  writing, 
while  the  attention  is  left  free  to  run  ahead.  In  the  first  case 
where  multipliers  are  large  Ihe  subject  seems  to  be  "thinking 
with  bis  pencil;"  in  the  simplified  case,  the  writing  of  th« 
digit  follows  the  actual  multiplying  and  carrying  as  an  entirely 
deiached  and  automatic  part  of  the  process. 

Two  types  of  difficulty  arose  in  connection  with  carrying: 
inability  to  carry  (T):  inability  to  add  (H..  Bk.). 

The  cause  of  the  difficulty  in  carrying  is  t wo- fold  :  (a)  Id 
adding,  as  we  saw,  a  division  of  labor  takes  place  between 
motor  and  visual  imagery.  A  visualized  or  a  perceived  digit 
was  combined  directly  with  a  motor  foregoing  result.  Here 
there  seems  lo  lie  a  clash  of  motor  images.  The  motor  ten  ol 
the  foregoing  product  is  lo  be  added  to  the  following  motor 
product.  The  economy  of  the  division  of  labor  l)etwe«n  im- 
agery (at  least  as  far  as  simple  nnmerical  relations  are  con- 
cerned) seems  to  be  that  a  motor  and  a  visual  image  of  two 
difiereni  digits  lo  be  added,  say,  may  exist  simultaneously,  one 
of  course  being  much  less  conscious  than  the  other  at  any 
given  instant.  In  the  case  of  two  motor  images  this  is  impos- 
sible, forwhile  snch  images  may  follow  each  other,  if  the  atten- 
tion turn  back  for  the  first,  it  can  only  be  revived  as  the  other 
image  is  displaced.  This  appears  tn  be  one  of  the  chief  cau»ea 
of  difBcuIly  in  Ihe  carrying  of  multiplication  and  will  probably 
explain  the  trouble  experienced  with  carrying  generally,  (b) 
From  »  feature  of  adding  already  pointed  out,  the  tens  are  very 
subconscious,  the  attention  being  mainly  upon  Ihe  digit.  But 
in  multiplying  the  ten  is  quite  as  impotlanl  as  the  digit.  One 
must  attend  to  it  in  order  lo  have  it  for  carrying.  Hence  arises 
an  inconsistency  in  the  process  iiself.  The  subjett  whose  at- 
tention in  nnrmal  adding  lets  the  tens  lake  care  of  themselves 
and  focuses  upon  the  digit  relations,  must,  in  multiplying,  at- 
tempt to  keep  both  ten  and  digit  tn  attention  while  he  adds, 
and  this  apparently  is  possible  only  when  a  third  kind  of  motor 
iinageiy  is  made  use  of,  the  wriiing  of  the  digit.  For  C,  the 
writing  of  the  digit  served  this  purpose.  But  for  the  ordinary 
multiplier  this  is  not  the  rule  in  so  far  as  the  other  three  sub- 
jects are  typical  of  that  class.     If  the  subject  adds  in  the  nor- 
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Bl*l  way,  letting  his  ten  go  (T. ).  when  he  needs  his  ten  to  add 
be  will  find  that  it  ha»  nlipped  away.  If  he  remembers  that  be 
must  retain  the  ten  (II..  Uk.)  so  as  to  be  able  tucarr>'  it  oi>  and 
add  it  to  the  next  product,  he  will  find  it  very  difScuU  tn  add. 
as  his  attention  is  thus  drawn  away  from  the  digit,  which  one 
must  of  necessity  attend  to  in  adding,  although  he  can  readily 
carry.  We  may  ex]>eei  then,  in  general,  to  find  these  two 
types  among  ordinary  multipliers,  and  also  a  large  clast  of  char* 
aderLttic  errors  arising  from  each  source, 

C.  did  not.  like  the  other  three  subjects,  experience  partlcu- 
lar  difficnlty  in  cither  carrying  or  adding.  He  recaib;  earlier 
difficulties  of  this  nature,  but  practice  has  apparenily  eradi- 
cated tbcm.  In  other  respects,  except  bcin);  on  the  whole 
much  more  immediate,  his  method  does  not  esscuttally  differ 
from  the  furcgoing  account. 

The  degree  of  reversion  to  the  more  primitive  tabular  ex- 
prc.vtion,  found  with  all  the  subjects,  was  in  general  propor- 
tional lo  the  size  of  the  multi|)lier.  As  the  f^izt  of  (he 
multiplier  increases,  the  possibilities  of  carrying  are  also  pro- 
poitionally  )ncrea^ed.  tu  itself  it  is  not  hard  10  use  a  large 
multiplier,  hut  it  pro\'es  so  because  of  the  increased  range  iu 
carrying.  W'iih  2  as  multiplier,  if  any  digit  is  carried,  it  is 
always  i:  hence  carrying  mean«  "count  1."  With  3  also, 
the  carried  digit  will  often  be  1  and  never  be  more  than  2;  4, 
as  mult'plier.  meaiLS  a  range  i  to  3  in  carrying:  5  is  unique,  in 
that,  while  its  range  in  1-4.  the  product  tu  be  added  U>  is  al- 
ways 5  or  o.  In  case  it  is  oil  is  a  mere  cue  for  the  saying  of 
the  digit  carrieil;  no  real  adding  is  involved;  hence  the  greater 
ease  of  5,  as  compared  with  4..  as  mulitplier.  The  difference 
between  the  average  time  per  diKil  in  written  multiplication 
and  that  of  simple  multiplying  with  the  cards,  in  general,  io- 
creased  proportionally  wnh  the  size  of  the  multiplier. 

With  the  3's,  5'sand  5's  full  motor  expre.s.siou  does  not  arise 
io  C's  multiplying.  .  As  C.  cxprcSNcs  it,  the  multiplicatioa 
"set"  is  not  intetrupied  as  with  larger  multipliers,  owing  to 
the  few  po«:tibi lilies  of  carrying.  Rut  from  the  interrnplinn 
of  (he  multiplication  "set"  which  occurs  with  the  multipliers 
above  5,  motorizing  the  full  tabular  form  i>  frequently  neces- 
sary to  rtiustaie  the  ■"m.-I."  All  Cs  products  are  strongly 
motorized.  The  adding  is  a  very  conscious  part  of  the  process. 
He  doc«  not  moioiize  the  carried  digit  except  as  it  i.s  reprc- 
senied  in  the  stronglv  motor  ten — 67.  say  The  7  is  written 
aut<imaiically  and  not  further  attended  to.  Thus  the  attention, 
(reed  from  the  digit,  focioes  upon  the  ten.  as  the  digit  to  be 
carried.     Auditory  imagery  is  especially  prominent. 
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Sumntary, 

1.  The  imagery  is  predotnmatilly  motor  and  anditory.  Vis- 
ual imagery  also  is  presctit,  but  apparently  plays  a  sub^diary 
rfile.  The  great  predoniiiiaiice  of  motor-auditory  ima;;ery  is 
due  npparenDy  to  the  difficulties  of  carrying  (».  r, ,  inot(>rizJi> 
tion  of  results  iu  adding,  and  the  auditory-motor  form  of  the 
multiplication  tables). 

2.  Carrying.  The  most  vulnerable  part  of  written  mtilti* 
plying  is  the  carrying.  In  adding  we  normally  bold  tbe  results 
in  terms  of  motor  imagery  while  the  attention  pa.<tHes  to  the 
following  digit  (visual)  to  be  added.  In  carrying,  the  digit  to 
be  added  comes  first,  tbe  product  to  wbtch  it  is  to  be  added 
scc<ind;  thus  the  conditions  of  normal  adding  ai*  reversed. 

Two  types  of  difSculty  arise  from  carrying:  (a)  As  was 
pointed  out  in  a  previous  section,  the  attention  U  most  con- 
cerned with  the  digit  relations,  ami  very  little  concerned  with 
the  tens  in  normal  adding  The  multiplier  who  adds  in  the 
nsnnl  way  is  in  ciinslanl  danger  of  losing  the  ten  (digit  lo  be 
added),  (b)  The  multiplier  who  realizes  this  danger  will  tr>* 
to  retain  the  ten  by  making  it  more  conscious,  thus  drafting 
away  the  attention  from  tbe  digit  of  tbe  result,  and  will  ex- 
perience great  difficulty  in  adding.  In  type  (a)  adding  is 
relatively  easy,  carrj-ing  difficult.  Iu  type  (b)  carrying  is 
relaiivcly  easy,  adding  difficult. 

%.  IVrilfnjf  the  digit  is  practically  automatic.  With  practice 
it  tends  to  become  a  delatched  system  of  imagery,  which  is 
very  submerged  in  consciousness  The  moiorizalion  (lin- 
guistic] of  the  digit  tends  to  fall  away  aud  disappear,  and  the 
writing  tends  to  take  its  place.  The  ten  more  and  more  tends 
to  receive  all  tbe  molori/ation  which  in  normal  adding  goes 
largely  to  the  saying  of  the  digit.  Both  digit  and  ten  thus 
tend,  with  relatively  high  practice,  to  be  objectified  and  held 
until  each  has  properly  functioned.  The  effect  might  perhaps 
be  induced  with  a  lower  degree  of  practice,  if  couMcIously  at- 
tempted. 

4.  Pedagogiial.  Prom  the  foregoing  data,  three  pedagojficat 
inferences  seem  warranted. 

(a)  The  difficulties  superimposed  upon  the  relatively  easy 
process  of  mnlliplying  by  carrying  would  l>e  entirely  obviated 
by  the  method  of  writing  the  entire  products  at  each  step 
(multiplier  placed  at  the  left,  the  writing  progressing  in  the 
natural  way  toward  the  right  and  adding  at  the  <;nd  of  the 
process).  Psychologically  this  method  is  much  simpler  than 
the  common  method  involving  carrying.  A  similar  statement 
should  also  be  made  for  the  same  general  method  applied  In 
adding  where  carrying  is  involved,  for  much  the  same  reason. 
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(b)  The  importaijcc  of  thoroughly  martcnng  the  verlwil 
formula  of  the  tables  lies  in  the  fact  that  the  formula  may  be 
cswily  revivctl  after  long  Ia[>ises  of  practice.  The  lulilcH  fwr- 
□ish  an  instiumcDt,  always  at  hand,  for  the  determining  of  any 
product  within  their  range  with  a  certainty  proportional  to  th« 
proficicno'  with  which  the  tables  have  been  mastered. 

The  multiplication  tables  are  also  a  helpful  standard  of  ref- 
erence in  addition,  where  dJt;it.-«  are  repealed,  or  where  the 
adder  can  single  out  at  a  glance  all  the  8's.  say,  in  a  colnmn. 
The  adding  may  thus  become  much  easier,  and  the  adder 
abKohitely  sureof  conectnww  when  8  +  8  +  8  yield  24,  Iwcanse 
three  8's  arc  24,  etc.  Tbc  multiplication  tables  arc  also  indis- 
pensable (o  division. 

But  in  pniporlion  to  the  numlicr  of  steps  in  the  verbalism  Is 
the  number  of  members  which  must  be  weeded  out  as  Ihc 
process  approximatcH  immediate  association.  Hence  the  verbal 
formula  should  be  of  as  few  words  and  as  suggestive  of  imme- 
diate associations  as  possible.  Although  in  general  such  a 
vcrbatism  presents  more  or  less  of  a  barrier  to  immediate  a.-wo- 
ciation,  there  is  some  compensation  in  that  it  may  operate  in  s 
very  subconsciuu-t  manner,  ihu.t  freeing  the  attention  for  other 
parts  of  the  process.  In  case  of  momentary  withdrawing  of 
the  attention,  fatigue,  etc.,  this  part  of  the  process  may  be 
relied  upon  practically  to  talce  care  of  it^«lf. 

The  use  of  tables,  however,  as  a  basis  for  deriving  results  is 
not  only  slow,  but  fatiguing,  liecau.se.  unlike  visual  imagery 
which  is  relatively  instantaneous,  motor  imager)*  involves  a 
distinct  process. 

Another  element  of  fatigue  is  the  inhibition  of  saying  the 
tabular  form  aloud.  The  subjects  frcquenlly  and  quite  gener- 
ally reported  a  strained  feeling  in  the  throat  accoropauyiug 
the  thinking  in  terms  of  the  tables;  the  tongue  prewied 
against  tbc  teeth,  or  roof  of  the  mouth,  etc.  A  further  slight 
cause  of  fatigue  is  the  inhibition  of  motorizing  non-esaeniial 
members  in  the  vcrlxalism  as  the  tendency  to  immediate  asso* 
ciation  begins  to  short  circuit  the  process. 

(c)  The  .MnttipHcntion  Tables.  Multiplication  ts  abbreviated 
addition,  The  child  should  not  study  addition  and  multiplica- 
tion as  two  distinct  subjects,  but  understand  the  latter  as  a 
special  case  of  the  former,  that  he  may  make  as  targe  a  use  as 
practicable  of  the  reinforcement  which  the  multiple  series 
ought,  psychologically,  to  lend  to  the  adding. 

In  so  far.  however,  as  the  addition  point  of  view  enters  as  a 
subjective  factor  into  the  tables,  cither  consciously,  or  subcon- 
scioosly,  suggested  by  tbc  form  six  8's  etc.,  it  is  likely  to 
introdtice  a  new  factor  aflfccling  tbc  ease  and  difficulty  of 
multiplying.    It  will  be  easier  to  think  three  9's  than  nine  3's. 
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Thinking  in  terms  of  the  tables  will  be  harder  as  the  maltiplier 
becomes  large  with  reference  to  the  digit  multiplied. 

Since  it  is  the  ofdcx  of  th«  multiplier  to  suKgesl  strongly,  or 
switch  the  mental  processes  into,  the  particular  set  of  associa- 
tions (table)  called  for,  it.ihotild  stand  first  in  the  verbal  fdimiiln. 
The  mnltiplier  shonld  always  be  smaller  than  the  digit  mnl- 
tiplied.  To  think  iu  terms  of  the  smaller  (figit  times  the  larger 
offeis  110  necessarily  greater  ilifEciilty  than  the  immedtnle  rec- 
ognition: 9X3=3X9.  Sach  a  method  would  reduce  the 
mil  I  ti  plication  tables  about  half.  The  larger  tables  w-ould 
alnuisl  disappear,  i,  c,  the  iwelvc-table  would  go  entirely;  U 
of  the  eleven-table;  }  of  ten-table;  ^  of  the  nine-table.  ?i  of 
the  eight-table;  ^  of  the  seven-table;  J4  of  lh«  six-table,  etc. 

The  cases  in  which  both  factors  are  the  same  should  prob- 
ably be  learned  as  a  separate  table,  because  they  form  a  unique 
series,  the  square  and  .square-mol  system.  From  their  tabular 
form  ihey  constitute  a  table  where  it  is  possible  to  reduce  the 
verbal  formula  to  a  minimum,  thus  greatly  f»%-»ring  immediate 
association.  In  the  mullipiicntion  tables  9  may  mean  any  num- 
ber from  iS  to  72.  Iu  the  square  system  9  always  means  Si. 
We  only  need  to  say  9-81;  8-64;  7-49,  etc. 

The  form  suggested  by  traces  of  the  tables  which  now  and 
then  rose  to  con.sciousness  with  our  subjects  and  also  favored  by 
the  addition  point  of  view  was.  for  example,  six  8's-4S,  in  which 
"artr"  has  disappeared  and  six  is  tending  also  todisappesr. 

Addition  and  mulliplicatiun  are  essentially  synthetic.  The 
associative  bonds  ojicralc  forward.  In  subtraction  and  divisioa 
the  bonds  of  association  operate  backward,  hence  the  two  dis- 
tinctly different  classes  into  which  the  four  simple  proces^^es 
divide. 

m.    SUBTRACTION. 

Subjects:  Kn.,  K.,  L.  and  J.  Simple  subtraction  with  the 
same  packs  of  cards  as  in  single-digit  adding  preceded  written 
subtraction.  No  pack  had  digits  adding  100.  99  being  the 
highest  Slim,  79  the  lowest.  The  subject  always  started  at  100, 
subtracting  each  digit  as  it  appeared  from  the  previous  re- 
mnindcr.     Other  conditions  as  iu  single-digit  adding. 

The  sublraciion  "set"  is  harder  to  initiate  than  either  the 
addition  or  multiplication  "set"  The  interchange  of  motor 
and  viMial  imagery  is  like  that  of  adding.  By  K11.,  Iv..  and 
J.,  the  perceived  digit  (on  the  card)  is  first  attended  to  in  the 
light  of  the  preceding  digit  of  the  motorized  remaiuder.  which 
is  being  motorized  st  the  ituitanl  of  perceiving  the  digit.  If 
the  perceived  digit  is  smaller  than  the  digit  of  the  previous  re- 
mainder, the  subtraction  falling  in  the  range  i-io,  is  relatively 
immediate.  If  the  digit  to  be  subtracted  is  larger,  it  leads  to  what 
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may  be  called  "&abtr3eliiigbysdding."  TbcdigitsMn  becomes 
a  cue  to  l*Kin  motoriiing  the  next  lower  ten  strongly.  The 
digit  to  \x  .tiibtracted.  say  7,  is  perceived  while  the  previous 
remainder  53,  is  being  motorized.  Following  the  recognition  of 
the  digit  comes  the  lecognilion,  7  >  3.  which  is  a  cue  for  mo- 
torizing the  next  lower  tea,  40.  Now  arisen  a  rough  formula 
" forty -someihing"  and  7are  55^  6.  hence  46,  TbU  method, 
very  general  at  first,  shoulil,  however,  l>c  regarded  as  dne  to  a 
relatively  lowdegrec  of  practice.  Three  principles,  whicbiatcr 
data  will  further  conlirm,  were  suggested: 

t.  Snbtractinn  is  harder  than  addition.  Introspective  evi- 
dence for  this  was  general  and  the  average  time  per  digit  sub- 
tracted was  longer:  Kn.  2.2;  K,  26;  I„  1. 9:  J.  1,5  (p.  3). 

Ebbinghaus's  law  of  serial  association  described  in  case  of 
adding  (p.  9)  must,  from  the  nature  of  the  case,  operate  also 
in  subtraction.  From  the  fact  that  the  count  is  repeated  for- 
ward (counting  backward  as  a  habit  is  hardlycomparable).  the 
associations  backward  are  weaker  than  for  the  same  distances 
forward,  decreasing  in  strength  as  the  distance  between  mem- 
bers increases. 

3.  For  this  reason. a  balance  will  be  struck  between  adding 
and  subtracting.  For  the  adding,  it  will  naturally  tip  in  favor 
of  snbtr:icii<>n  (as  we  found)  when  the  distance  forward  is 
great  enough  to  make  the  associative  bond  weaker  than  sub- 
tracting over  a  much  shorter  step  (8-1- 7=:  16 — i;9-i~8=;8 
—  ir=7"tecu,"'  etc.).  But  when  assoctati^'e  bonds  in  the 
forward  direction  are  stronger  than  in  the  backward  direction, 
subtracting  (or  verification)  by  adding  becomes  common;  SO 
much  so.  that  that  subtraction  may  be  regarded  as  a  derived 
process  from  adding, 

3.  But  the  fact  of  subtraction  as  a  process  derived  from  addi- 
tion has  an  important  secondary  result.  The  process  of  "sub- 
tracting by  adding,"  while  easier  as  far  as  the  fnudamenial 
laws  of  asnociation  arc  concerned,  is  loo  roundabout  in  prac- 
tice, and  immediate  association  tends  to  come  in  more  quickly. 
This  was  a  marki;<l  fe:»lurc  of  the  card  subtracting.  A  small 
amount  of  practice  with  all  the  subjects  showed  great  gain  in 
deriving  remainilern  immediately  and  dispensing  with  addition. 
The  same  phenomenon  also  apt>earcd  in  dividing,  which  bears 
a  like  relation  to  multiplication.  Subtraction  and  division  are 
far  more  immediate  than  addition  and  multiplication,  though 
probably  far  less  practiced.  But  the  subject,  as  a  mie.  does 
not  trust  his  remainders  as  they  apjicar  and  only  learns  to 
doso  after  considerable  practice.  Subtraction  and  division, 
while  the  most  immediate  of  the  four  simple  processes,  are  also 
characterised  by  lack  of  confidence  and  consequent  "proving;" 
and  this  is  especially  true  of  subtraction.     As  the  adding  gave 
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my  to  imSKdiate  a<»odation,  it  was  still  retained  by  Kn..  L. 
and  J.  |Hm|^Jic  rmalts, 

K.,  as  in^H^t^  lilways  breaks  a  \arget  subtrahend  digit  in 
two,  in  such  a  way  that  one  part  will  give  the  ten;  the  other  is 
tben  taken  from  to.  All  his  subtractions  thus  iail  in  the  range 
i-io.  What  was  said  in  favor  of  his  method  in  adding  applies 
still  more  in  subtracting. 

Writtks  Subtraction. 

Subjects:  Kn. .  J.,  L.  and  K.  The  method  was  simitar  to 
that  used  in  written  multiplicalion.  Fifty  examples  having 
each  <Iigit  in  l>Oth  subtrahend  and  minuend,  but  diflfcrently  ar« 
ranged  each  time,  were  performed  by  each  subject  The  more 
itnpfirlant  part  of  the  data  concerns  the  three  different  methods 
employed.  K's  method  is  Japanese.  If  the  subtrahend  digit 
is  larger,  it  is  taken  from  lo  and  the  mnaiuder  added  to  the 
minuend  digit.  Olbcrwi.se  the  method  is  the  same  as  that  of 
Kn.  h-  and  J.  use  the  older  method  of  borrowing  by  adding 
I  to  the  .subtrahend;  Kn.,  the  common  method  of  subtracting 
I  from  the  minuend. 

No  evidence  of  the  entire  suspending  of  motor  imagery  for 
one  of  the  digits  (usually  the  lower,  though  often  both  ar« 
strongly  motorized,  as  6  from  13)  appeared;  but  in  simple 
talcing  away,  there  is  a  tendency  for  a  glance  at  the  two  digits, 
involving  mere  appearatic*  wilhuut  recognition  of  either  digit 
in  itself,  to  constitute  a  cue  for  immediately  writing  a  certain 
figure  without  moloti/ation.  Several  other  .limilar  cues  were 
also  found:  (i)  Where  Ihc  two  digits.  Mibtrahcnd  and  minu* 
end.  are  equal,  (a)  When  a  diffcreuce  of  i  exists,  the  subtra- 
hend digit  l>eing  larger.  Ihi8  rcl.ilion  may  become  an  imtnedtaie 
cue  for  writing  9.  (3)  The  subtrahend  digit  being  larger  by 
2,  may  become  a  cue  for  immediately  writing  H.  But  the  dif- 
fercnce  of  2  yielding  8  immediately  seemed  a  limit.  Such 
cues  work  best  when  there  is  no  borrowing.  In  case  of  bor- 
rowing. It  al.'io  works  fairly  H-ell  in  the  method  of  J.  and  t,. 
But  reducing  the  minuend  digit  (Kn..  K  )  binders  the  use  of 
such  cues  in  proportion  to  the  degree  of  forgetting  whether  or 
not  borrowing  ithonld  occur. 

The  most  difficult  subtracting  is  where  the  borrowing  is  in- 
terspersed with  cases  of  simple  taking  away.  The  habit  of 
borrowing  rapidly  establishes  itself  and  the  subject  is  liable  to 
continue  it  over  into  the  simple  subtractions  and  vice  versa. 
Involved  in  adding  to  (K.)  or  subtracting  from,  ihe  upper 
digit  (Kn.)isthe  necessity  of  remembering  whether  the  pre- 
vious minuend  digit  has  been  rabed  to  a  "teen,"  or  looking 
back  to  see.  For  K.  and  Kn.  this  was  most  difficult.  The 
difficulty  is  twofold: 
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1,  The  meniory  «s  to  borrowing  is  very  feeble  when  it  exists 
at  all.  Sometimes  it  seems  to  be  retained  as  a  memory  of 
moving  tlie  pencil  towards  tbe  next  minuend  dif^it.  from  which 

^theoretically  the  borrowing  is  to  l>e  done,  and  alM)  a  general 

eliug  of  having  moved  slightly  in  that  direction  (K.  l.or 

'as  a  memory  of  the  visual  i  of  the  digit  raised  to  the  "teen"  (J.); 

_whicli  vaguely  retained  sense  means:  "lake  away   t  from  the 

linueud  digit  before  adding  to,  or  subtracting  from  it."   From 

..difficulty  of  recall  and  the  vagueness  of  such  imagery  ari^ses  a 

strong  tendency  to  look  back  each  time  to  the  foregoing  step. 

just   before   the  adding  or  subtracting  occurs.     The  glance 

■ck,  however,  interposed  as  it  is  between  two  closely  related 

ts  of  the  process,  is  also  vague;  hence,  it  too,  is  unreliable. 

The  lower  digit  l.t  already  being  motorized,  which  is  really  the 

eginning  of  the  adding,  or  subtracting,  and  the  normal  direc- 

^lion  of  the  attention  impebt  one  to  continue:  now  interposed 

between  the^c  natnrally  almost  inseparable  processes  come*  a 

hasty  backward  glance.     In  case  this  glance  brings  wi;h  it  the 

impression  of  having  to  Iiormw,  the   adding,  or   subtracting 

Step  already  begun  is  broken  off  and  the  minuend  digit  reduced 

by  I,  and  then  the  addiug,  or  subtracting,  is ct)mpleted.     Tbe 

only  looking  back  which  can  be  relied  upon  occur;*  as  the  digit 

(remainder)  is  being  written,  which  takes  place  so  automatically 

that  the  attention  i.t  free  to  look  liack. 

2.  The  greater  inconsistency,  however,  occurs  in  decreasing 
^tbe  miutteud  digit.     It  is  not  difficult  to  reduce  this  digit  by 

but  a  cunfuxion  is  apt  to  arise  from  the  fact  that  ordinarily 
this  digit  operates  in  the  process  of  addiug  or  subtracting  as  » 
visual  element.  The  attcniion  nioven  up  to  it  from  the  tower 
digit  and  oa  it  is  recognized  in  connection  with  the  lower  mo> 
torized  digit,  the  addition  or  subtraction  occurs,  with  tbe  uiin- 
End  digit  directly  within  the  field  of  vision.  Hence  arises 
'the  possibility  of  having  to  visualize  a  4,  say,  with  a  pcroeiviKl 
5  directly  in  the  Geld  of  vision. 

If  the  4  is  motorized,  the  difficulty  in  holding  it  tn  motor 
aagcry  with  the  original  5  directly  within  the  field  of  vision, 
asy  lead  to  errors  allied  to  that  clatis  in  addition  where  a  pcr- 
eived  digit  displaces  a  motor  digit  in  the  result.  The  motor 
4  must  also  displace  the  natural  and  more  economic  division  of 
labor  Vietwcen  visual  and  motor-auditory  imagery  in  the  follow- 
"ig  subtraction.  For  K. .  the  process  is  further  complicated 
■  by  having  to  subtract  and  add  to  tbe  same  figure  at  as  nearly  the 
same  time  as  possible.  Ku.  by  the  ordinBr>-  method  must  per- 
fotm  a  double  subtraction,  which  proved  quite  as  difficult  as 
the  "sublracl-lhen-add"  process  of  K. 

When  both  upper  and  lower  digit  are  alike,  the  more  or  less 
oouscious  backward  glatice  gives  no  cue  as  to  whether  borrow- 
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ing  shall  occur,  which  becomes  a  scarce  of  error,  the  subject 
assutiiiug  wrongly  either  alternative.  J.  and  L.  did  not  expe- 
rience difficulties  of  the  above  nature.  The  diagrammatic  com- 
parison of  the  methods  given  below  will  make  plain  the 
reasons. 
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fig.  t. 

Gmrral  movfmenl  of  the  al/mtion.  The  following  diagrams 
represent  the  general  movement  of  the  attention  for  each  sub- 
ject as  determined  introspect ively.  The  arrows  indicate  the 
focal  points  in  the  general  direction  which  the  attention  takes 
in  moving  througli  the  subtraction  steps.  These  are  the 
points  of  conscious  recognition,  but,  as  already  pointed  out, 
there  is  no  such  plienomenon  present  as  diuinci  flashes  of  the 
attention  or  disintegrated  recognitions  of  the  various  important 
points  in  the  process.  Each  recognition  is  an  integral  part  of 
the  one  preceding;  or  the  various  subconscious  effects,  following 
the  foregoing  recognition,  constitute  the  necessary  associates 
of  the  following  recognition.  No  true  recognition  can  lake 
place  unless  the  accustomed  preceding  recognition  has  occurred. 
Like  a  few  inslauccs  in  multiplication  and  division,  if  a  fore- 
going recognition  fails  to  occur  in  it.s  natural  order,  the  suliject 
finds  himself,  as  he  looks  at  the  figures  in  the  written  form  of 
the  example,  staring  at  symbols  devoid  of  all  meaning.  The 
arrow  (a)  in  K's  meihwl  Fig.  i.  indicates  the  firat  focal  point, 
recognition  of  the  relative  size  of  the  two  digits,  6  and  8.  Fol- 
lowin;,:  this  recognition  the  attention,  indicated  by  the  second 
arrow,  moves  to  the  subtrahend  digit,  S,  its  recognition  ini- 
tiating strong  motorization.  The  third  and  fourth  arrows  in 
broken  lines  indicate  the  vague  movement  of  the  pencil 
towards  the  3  from  which  i  is  to  be  taken,  and  represent  the 
taking  of  the  8  from  10,  the  recognition  being  a  cue  for  the 
strongly  motorized  3,  which,  as  the  attention  moves  to  the 
recognition  of  the  6  (visual),  is  added  to  it.  The  fifth  arrow 
represcnt.'s  the  fiflh  focal  point,  ihc  rising  into  focal  con.scious- 
ness  of  the  resnltiiig  8,  initiating  inner\'ation  both  for  its 
moioriiuilion  and  writing. 

The  next  step,  3 — 1.  may  rcprcscut  in  principle  the  chief  in- 
consistency of  the  method.  The  first  arrow,  indicating  the  rec- 
ognition of  th«  relative  size  of  the  digits,  lias  oltviated  the  ne- 
cessity of  taking  I  from  10  and  adding  9  to  the  upper  digit. 
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But  as  tfae  attention  movet  to  the  recoj^nitJon  of  3,  from  the 
physiological  memory  of  the  general  movement  in  the  direction 
of  3  while  taking  8  from  10  in  the  previous  step,  or  more  oflen 
looking  biack  to  !>ee,  as  the  3  is  recognijwd,  ihe  lecDgnition  in- 
volves rcdudog  it  by  t.  and  thinking  it  as  a.  This  requires  a 
change  in  the  focus  of  the  altteiitimi  from  3  to  3.  The  difficulty 
arising,  whether  the  2  be  visualized  or  motorized  (p.  35).  in* 
creases  in  proportion  to  the  difficulty  of  the  subtraction.  The 
last  sobtraction  S— 6  represents  ihe  simple  case  reduced  to  two 
focal  points,  recognition  of  the  relation  8-6,  immediately  asso- 
ciated with  the  writing  of  3. 


For  Kn.  Fig.  2  (subtrahend  motor,  minuend  visual),  the  first 
and  second  focal  points,  are  invariable,  except  when  the  tendency 
to  write  a  certain  digit  from  the  mere  appwraitcc  of  the  two 
digits  involved,  becomes  operative.  The  raising  of  6  to  i6does 
not  require  an  added  pulse  of  attention,  as  does  the  reducing  of 
the  minuend  digit.  In  the  particular  "set"  of  the  preceding 
recognition  S>6,  6  is  not  recogui/.ed  as  6.  but  as  16,  a  mentally 
visualized  i  taking  its  place  beside  the  6  as  it  is  recognized. 
The  difficulties  of  reducing  the  minuend  digit,  however,  are 
increased  in  cases  where  the  digit  has  to  be  raised  to  the* 'teen" 
and  also  reduced  by  t. 
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For  J,  /jj»,  J.  the  first  focal  point  is  the  recognition  of  the 
relative  size  of  6  and  8;  Ihesecoud  embraces  the  recognition  and 
moturixation  of  8;  in  the  third  focal  point.  6  is  recognized  as  at 
motor  16.  J's  subiraclious  are  in  motor  terms.  The  fourth  focal 
point  completing  the  step,  with  S  motorized  and  automalicalljr 
written,  the  attention  goes  at  once  to  the  next  digit,  i,  which 
is  recognized  as  2  (subconi«cious  count),  tbe  first  focal  point 
of  the  new  step. 

Slightly  different  is  L's  diagram  (xM.sual  type)  Fig,  /.      His 
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second  focal  point  motorics  16;  Ibe  tliird  vUuali^eH  8,  j^ield- 
ing  the  motor  re<wlt  8,  ■utomatioilly  wriUcii;  the  aileulion 
then  goes  at  onccto  i.raiscd  to  2.  by  subconsciouscount  The 
2  is  sinmgly  motor;  but  pa-SMng  to  3,  the  visual  imiixery  pre- 
dominates.  Again,  in  the  third  step.  14 — 9,  14  is  the  second 
focal  point  strongly  motorized;  the  third  focal  point  is  9  vis- 
ualized; the  fourth,  the  motor  rcHult  5,  from  which,  while  auto- 
matically written,  the  attention  moves  directly  to  the  clearly 
recognized  3  (subconsciously  raiaed  from  3),  and  »o  on. 

Certain  errors  and  difficulties  iuberent  in  the  method  of  bor- 
rowing commonly  taught  at  present — the  liability  of  forgetting 
whether  burrowing  should  occnr,  ihe  diffimUies  in  reducing 
the  miaueud  digit  by  i,  the  characteristic  errors  and  general 
inconvenience  uf  looking  back,  together  with  the  afTeciive  tone 
of  doiibl.  which  it  creates  at  every  slcp— ari;  greatly  reduced,  if 
not  entirely  obviated,  by  the  older  method  used  by  J.  and  L. 
When  the  common  method  i^  u.ted  with  visual  imagery.  Fig.  2, 
the  visualized  1  (placed  before  minuend  digits  requiring  bor- 
rowing) must  be  entrusted  to  pbysiological  memory  until  the 
next  minuend  digil  is  readied.  From  that  digit  it  is  separated  by 
four  focal  points:  the  resulting  digit  of  the  remainder,  tbc  rec- 
o^uition  of  the  next  digit  of  the' subtrahend,  the  recognition  of 
tbc  relative  size  of  this  digit  and  the  correspondiug  digit  of  tbc 
minuend,  and  the  the  recognition  of  the  minuend  diRii  to  be  re- 
duced. In  case  the  minuend  were  motorizcil  and  the  subtra- 
hend digit  kept  in  visual  imagery,  the  attention  moving  down- 
ward from  the  up|>er  digit  to  the  lower,  four  focal  points  would 
still  intervene.  If  the  subtracting  were  entirely  in  motor  terms, 
as  "8  from  16  are,"  four  focal  points  would  intervene. 

Let  us  now  turn  to  the  older  method  in  which  we  find  the 
three  possible  ways  of  proceeding  represented  in  the  diagrams 
of  }..  predominantly  motor.  Fig.  j,  and  L.  predominantly  vis- 
ual. Fig.  /.  In  the  first  case  where  the  upper  digit  is  visuatixed 
as  the  "teens,"  which  visualization  is  the  basis  of  the  physio- 
logical  memory,  only  one  focal  point  intervenes  l>elwecn  such 
visualization  and  the  actual  increasing  of  the  digit,  as  against 
four  focal  points  intervening  in  the  common  method.  In  the 
case  of  the  motorization  of  the  minuend  digit  and  the  visualiz- 
ing of  the  subtrabeud  digit,  two  focal  points  will  occur.     In 
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the  other  possible  case,  tbc  motorizing  of  butli  subtralieiid  atid 
iiiiDuei>d  (Jig!t»,  only  one  f<>c<il  point  will  (Kcur.  A  combinatioD 
of  the  Japanese  with  the  older  method.  climinatiRg  subtracting 
from  the  "teens"  in  the  older  method  »ud  [educing  the  minu- 
eod  digit  iu  the  Jnpanese  tn<rthiid,  would  seem,  from  the 
psychological  poim  of  view,  a  distluct  advantage. 

As  with  the  sclieni.-ttic  deHcripiion  of  the  adding  conscious- 
and  that  of  multiplying,  so  here  many  modifications  may 
E,  though  the  main  focal  points  of  the  attention  will  always 
be  found  present.  Ailention  may  go  off  in  »  great  variety 
of  ways  beiweeu  the  normal  focal  points.  It  may  double 
on  it.-«  course,  go  l>ack  and  r«in.-itate  previous  focal  points : 
it  may  be  inBncnced  occasionally  or  babitually  by  subcousciotis 
doubt  as  lo  whether  borrowing  sbotild  occur,  and  so  go  over 
yibe  foregoing  step  again  Hiid  return  with  the  missing  associates. 
Iny  case  of  simple  subtracting  may  prove  to  be  an  immediate 
erception  of  relation  of  si^.e.  Ie;i<ftug  at  once  to  the  writing  of 
particular  digit  always  associated  with  this  particular  pcr- 
eption.  The  common  habit  of  verifying  the  result  as  it  rises 
ito  clear  coD))ciou^^ess  may  canste  the  intcrjiosing  of  a  com- 
j>lctc  addition  step:  and  dlbtractions  from  ccatral  causes  are 
^Always  liable. 

tVriting  tkf  Digils  0/ Ike  Remaindrr.     The  f'jllowing  general 
tprtnciptes  will  be  found  to  hold,  with  slight  modigcalion,  for 
laltiplication  and  slioit  division  as  well  tar.  for  subtracliou, 
t.  The  writing  of  the  digit  \f.  automatic. 

2.  Doubt  of  the  result  or  the  habit  of  verifying  may  inhibit 
klbc  writing  of  the  digit  uniil  the  verifying  has  taken  place,  in 
|whtcb  case  two  things  ma>  happen:  ( a )  The  digit  may  be  (jinclcly 

ind  foTCcfnlly  wriiten  as  a  kind  of  explosion  of  inhibited  ac- 
3n,  giving  the  subject  a  sense  of  relief  and  iuduciug  a  slight 
rest,  which  such  inhibition  seems  to  necessitate,  befi>re  going  to 
the  next  step,  (b)  The  inhibited  id eo  motor  action  may  reach 
expression  more  slowly  and  occur  during  the  preliminary 
recognitions  involved  in  the  next  step,  being  terminated  just 
before  the  actual  subtraction  is  made. 

3.  If  the  tendency  to  begin  writing  the  digit  as  the  first 
vague  idea  of  it  rises  into  omscionsncss  is  not  inhibited,  which 
IS  more  common,  the  subject  is  usually  repeating  the  process  or 
verifying  ii  by  a  reverse  process,  while  the  writing  is  slowly 
progressing, 

4.  If  assurance  comes  with  the  first  focal  recognition  of  the 
digit  a*  in  simpler  cases,  the  time  of  writing  the  digit  will  be 
tfc*  time  required  to  perform  the  next  step. 

5.  Tims,  the  automatic  writing  of  the  digit  follows  the 
movement  of  the  attention.  If  the  coming  in  of  the  focal  idea 
with  its  lone  of  a.s.Hurance  is  delayed,  so  much  slower  propor- 
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tiotiAlly  becomes  the  writing  of  Ihe  digit.  If  it  clears  up  in 
consciousness  quickly,  tlie  remaining  unfinished  part  of  the 
digit  is  executed  with  a  rapid  stroke.  li  the  train  of  imagery 
cuniiccted  with  the  clearing  up  of  the  idea  in  consciousness  is 
intercepted  by  irrelevant  imagery,  the  movement  of  the  pencil 
stops. 

Sttmmary, 

I.  Simple  subtraction  U  a  derived  r>rocess,  being  governed 
in  its  ui'hJc  of  operation  by  the  laws  of  association  which  oper- 
ate in  adding  and  whicU  in  turn  arc  derived  primarily  from  the 
condition.^  ofcoumlng. 

3.  Subtraction  is  harder  than  adding  because  the  associative 
bonds  operate  more  weakly  in  the  reverse  order.  For  this 
reason  children  should  learn  to  count  backward  as  well  as  for- 
ward. 

3.  Hence  arises  the  phenomenon  of  "subtracting  by  adding," 
which  in  practice  becomes  loo  cumbersome,  and  tends  to  dis- 
appear, giving  place  to  immediate  association.  The  adding 
formula,  however.  lends  to  persist  in  snbtractioa  as  a  means 
of  verification. 

4.  The  older  method  of  increasing  the  subtrahend  appears 
to  be  superior  to  the  present  (more  logical)  method  of  decreas- 
ing the  minuend,  which  is  largely  responsible  for  the  difficul* 
ties  of  borrowing,   (p.  34.} 

IV.    DIVISION. 

Before  the  experimenis  in  written  short  division,  a  series  in 
simple  dividing  look  place.  Eight  packs  of  eighteen  cards  each 
were  used.  Each  pack  contained  all  of  the  nine  multiples  of  the 
digits,  except  i,  yielding  a  quntient  1 109,  each  multiple  appear- 
ing twice.  The  subject  divided  through  each  pack,  each  lime 
diSerenily  arranged,  ten  times.  The  divisor  was  anuounced 
just  before  the  "ready"  and  "go"  signals.  Other  conditions 
were  the  same  as  already  described  in  Ihe  foregoing  experi- 
ments.    The  subjects  were  J.,  Bk..  H.  and  C. 

Division  is  a  derived  process  depending  primarily  upou  mul- 
tiplication in  much  the  same  way  and  for  the  same  reasons  as 
subtraction  depends  upon  addition. 

The  original  formulae  :  as  "6  into  34,  5  tiroes,  etc,"  "iS 
divided  by  3  gives  6,"  are  only  vaguely  motorized  as  the  work 
is  performed,  and  apparently  assist  but  feebly  in  the  deriving 
of  results,  if  at  all  In  C's  dividing  (relatively  immediate)  the 
process  still  seems  like  a  "reverse"  process;  and  this  was  more 
pronounced  in  the  other  three  subjects.  Many  instances  of  reach- 
ing the  qtiolient  digit  by  way  of  the  multiplication  formula 
occurred,  as  6  "somethings"   are  54  =  a  shadowy  9,  immedi- 
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fttely  vvtified  by  inntispoftition  into  the  verbalistu,  "six  q'n  are 
54."  This  doable  formula  represcnls  apparently  the  primitive 
method.  It  is  always  the  last  but  sure  resort  when  tbe  quo- 
tient digit  fntt:i  to  appear  promptly. 

As  with  subtraction,  this  cumbersome  double  formula  tends 
rapidly  10  be  short  circuited  inio  immediate  association.  Even 
in  the  short  practice  of  1440  -•simple  divi-simw,  ibwic  traces, 
quite  evident  at  the  beginniug,  grew  appreciably  less.  But  un- 
like (he  addition  formula  in  SHbiracting.  the  mnltiplication 
formula  does  not  appear  to  be  retained  for  purpoiMrs  of  veriGca- 
tioti.  It  would  seem  that  addition,  most  characterized  by  un- 
certainty  of  the  four  simple  processes.  pa>i.*ts  on  its  own  un- 
certainty to  subtraction.  Although  the  subject  almost  always 
finds  bi.^  result  right  after  proving,  he  does  not  Iberefore  rea- 
son, consciously  or  subconsciously,  that  the  result  as  it  ap|>cars 
is  probably  right  and  ao  rid  himself  of  tbe  verifying  habit. 
The  babit,  on  the  contrary,  tends  to  persist  The  subject,  ia 
the  most  pronounced  cases,  seems  to  revel  in  tbe  sense  of  the 
certainty,  so  largely  lacking  in  its  parent  proceu,  addition, 
which  nse  of  the  adding  verbalism  imparls  to  tbe  subtracting 
step,  Tbe  certainty  of  simple  multiplication,  seems  also  to 
impart  something  of  it-scK  to  simple  division;  and  any  sort  of 
verification  tends  to  fall  away.  The  character  of  the  imme- 
diate association  in  divUtan  is  quite  diSerent,  therefore,  from 
that  in  subtraction. 

/finds  of  Errors.  No  errors  involving  digits  not  factors  of 
the  number  divided  were  discovered.  Any  factor  commonly 
used  as  a  divisor  of  a  given  dividend  is  liable  to  appear  as  the 
quotient  digit,  or  even  the  divisor  itself  may  so  appear.  Three 
kinds  of  such  errors  were  found : 

!.  Errors  making  the  divisor  or  some  other  factor  of  the 
dividend  tbe  quotient  digit,  as  34-f-8  giving  a  quotient  8  or  4. 
Numbers  such  as  24.  16.  i  z,  containing  more  than  two  factors 
commonly  u.4ed  as  divisors,  were  especially  liable  to  this  kind 
of  error.  Such  errors  are  insidious  becau.st:  the  subject  gen- 
erally passes  over  them  with  no  sense  of  inaccuracy  Most  of 
them  were  discovered  by  the  subject  when  a  number  im- 
mediately following  gave  the  same  result,  a.s  24  -j-  6=  3  fol- 
lowed by  18  -!-  6  abo  yielding  3;  whereupon  the  su'iject  rvmem- 
bera  the  previously  motorized  3  with  the  vagne  recognition  that 
the  number  which  gave  it  was  not  iS.  Even  C.  made  errors 
of  this  kind. 

3.     Another  sort  of  error  arose  in  dividing  a  digit  by  itself, 

"5  +  5=5- 

3,  When  only  a  diflerence  of  i  exists  belwren  the  divisor 
and  quotient  digits,  even  if  the  divisor  is  normally  prc-cin  in 
the  subconscious  fringe,  tbe  subject  frequently  has  diSicntty 
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in  selecting  the  required  qnolient.  In  72  H-  8  ^  9.  8  and  9  arc 
contiRuous  members  in  the  counting  series,  and  as  one  comes 
into  consciOHsnevi  it  itnds  strongly,  iis  earlier  shown,  to  liring 
the  other  along  with  it,  and  thiii  creates  a  sense  of  doubt  as  to 
which  h  really  right.  Cases  of  this  kind  are  about  the  ouly 
in^^tances  of  any  tendency  on  the  part  of  the  subject  to  doubl 
the  quotient  digit  as  it  appears. 

The  phcnometiou  of  ruunttig  ahead  of  the  motorizing  of  th« 
results,  as  iu  simple  multiplication,  appears  in  simple  division 
also.  But  from  the  experience  of  the  subjects  a  definite  limit 
iscvident  about  two  recognition!!  in  advance  of  the  motorixing. 
If  a  third  iccoguitign  occurs,  the  subconsciously  following  train 
of  motor  re.sulis  is  apt  to  be  lost  sight  of.  In  such  a  caivc  all 
becomes  hazy,  and  the  pniccss  stops.  Having  once  gone  two 
recognitions  ahead  of  the  motorizing  scries,  any  slowing  of  the 
recognition  process  is  likely  to  result  in  a  peculiar  kind  of  con- 
fusion. The  subject  feels  the  subconscious  motor  series  ap- 
proaching and  that  he  must  keep  ahead  of  it.  Such  a  momen- 
tum has  ariiwn  from  the  neccsNity  of  its  keeping  up  with  the 
recognition  series  that  when  the  recognition  scries  slows  up, 
this  acceleration  in  the  motor  series  induces  forced  recognitions 
and  any  of  the  foregoing  kinds  of  error  may  result,  or.  ns  more 
often  happeiLs.  complete  confusion  may  arise.  Conversely  the 
checking  of  the  motor  series  impow»  a  check  ujwu  Uie  recog- 
nition series. 

Writtrn  Short  DivrstoN. 

Subjects:  T..  Bk..  H.  and  C,  Themcthod  and  examples  used 
were  the  same  as  described  in  written  multiplication  except 
that  the  numbers  were  divided  instead  of  being  multiplied. 

As  in  the  preceding  cases  of  multiplying  and  simple  divid- 
ing, it  is  essential  to  attend  to  the  divi»or  before  l>eginning  the 
example.  A  feeling  tone  arises  from  the  initial  attention  to 
the  divi.sor  corresponding  to  its  size.  Getting  well  started 
(Anregung)  requires  one  or  two  repetitions  of  the  division 
process. 

In  dividing,  the  writing  of  the  quotient  digit  occurs  near 
the  beginning  of  the  division  step.  In  multiplication  and  in 
subtraction  the  recording  of  the  corresponding  digits  occurs 
near  the  end  of  the  step.  After  the  quotient  figiue  appears 
(digit  to  be  written),  the  subtraction  is  still  to  take  place 
ami  the  new  dividend  to  be  formed.  This  fact  gives  todivi.tion 
a  very  different  character  from  that  of  the  other  two  written 
processes.  It  greatly  encourages  automatic  writing  of  the  digit. 
The  writing  tend.s  to  go  along  as  a  parallel  but  separate  series, 
requiring  no  attention.  As  the  idea  of  the  quotient  digit 
arises  into   the  focus  of  consciousness  it  is  motorii^d,  but 
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handed  over  directly  to  the  wnting  meclianisin,  while  the  at* 
tcalion.  thus  freed,  passes  to  the  sii  I)  tract  ion  of  the  product  from 
the  dividend  number.  The  egurc  is  writtcu  slowly,  its  time 
being  determined  by  the  time  required  to  complete  the  »tep. 

Although  the  double  multiplication  formula  did  not  tend  to 
persist  in  simple  dividiiiK,  it  became  far  more  apparent  in 
written  division,  especially  in  the  more  difficult  cases  where 
the  dividend  number  is  so  far  away  from  the  multiple  that  it 
MiK^ests  it  feebly,  if  at  all.  Let  us  lake  as  a  dividend  59, 
divisor,  8.  multiple  to  be  derived,  56,  quotient- figure,  7.  A 
vague  multiplication  formula  appears  as  the  subject  attends  to 
the  59  visnally;  as  ■'something  X  S  is  Nomcthing  in  the  vicinity 
of  59."  After  more  or  less  hesitancy  56  appears  as  this  last 
wantinit  term.  The  subject  may  now  have  further  difficulty 
iu  dividing  56,  in  any  of  the  ways  pointed  out  in  the  last 
section.  Deriving  the  multiple  56  and  the  quotient  digit  7  are 
both  acconipli-Hhc^d  in  motor  terms. 

If  wc  work  through  a  step  or  two  of  a  section  of  an  example 
the  various  phases  may  be  more  clearly  illustrated.  Let  us 
Ukc  6295  ■4-8  =  786-1-. 

t.  While  the  divisor  8  goes  along,  as  a  rule  in  the  simple 
cues,  as  a  very  snhmerged  part  of  the  process,  it  is  reinstated 
88  often  as  the  subject  brings  back  the  multiplication  formula 
to  determine  the  multiple  and  quotient  digit.  The  subject 
has,  let  us  say,  already  dcHvC'l  the  first  multiple  56,  as  jnst 
described,  a  process  often  characterized  by  the  subjects  as 
"(eeting  or  groping  about  for"  the  number  required.  The  7, 
obtained  thus  by  a  motor  procedure,  is  now  to  be  written 
automatically.     The  subject  begins  to  write  the  digit  as  soon 

05  the  Brst  faint  idea  of  what  it  is  to  fie  aiises,  often  starting  to 
make  a  wrong  digit,  but  subconsciously  changing  it  to  the 
right  one  without  removing  the  pencil.  The  7  is  moloriEed  a.<t 
the  idea  of  it  becomes  fix^al,  but  it  drops  entirely  from  con- 
scionsnesa  normally  as  sooo  as  derived,  and  the  automatic 
writing  of  tt  takes  place  as  a  disconnected  part  of  the  pro- 
cess. 

2.  On  the  instant  of  yielding  the  7  (banded  over  directly  to 
the  automatic  writing  with  the  sliortcst  and  moat  incipient 
pulse  of  attention  comporting  with  the  degree  of  assurance) 
the  strongly  motor  56  is  at  the  .same  instant  being  subtracted 
from  the  6j,  directly  seen  and  not  motorized.  In  the  subtrac- 
tion, however,  the  minuend  6  is  disregarded  and  5,  following 
the  law  aL-w  of  all  ten.-*  in  adding  and  subtracting,  is  very  sub- 
merged. A  visual  I  has  appeared  at  the  left  of  the  2,  the 
vistully  Imaged  1  and  the  perceptual  2  giving  13.  Thus  the 
subtraction  takes  place  yielding   a  strongly  motor  6.     This 

6  is  located  below  the  63.     The  writing  of  7  is  still  slowly 
JoimiAt^-3 
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progressing,  its  speed  depending  entirely  on  the  time  of  the 
movement  of  the  atleDtiuii  tlirongb  the  step. 

3  The  motor  6  fell  as  belnw  6?.  is  oow  felt  to  move  upward 
aud  take  its  place  beside  the  9  as  a  visual  6.  and  the  motor 
image  having  been  translated  into  visual  teims,  now  disap> 
pears.'  This  visnalired  6  and  ihe  9  (directly  seen)  is  the  new 
dividend  69.  The  motor  imageri',  freed  from  the  care  of  the 
6,  now  initiates  the  motrir  process  involved  in  getting  back  to 
64,  and  from  this  64  to  8,  also  motor,  but  at  once  handed  over 
to  the  automatic  writing.  The  &aue  cycle  is  now  to  be  re- 
peated for  Ihe  next  step,  and  so  on  to  the  end  of  the  example. 

The  motor  parts  of  the  dividing  step  were  extremely  pro- 
nonnced  for  H. ,  oflen  to  verifying  of  subtracted  results  by 
counting.  Bk.  represents  an  extreme  tyi>e  of  the  verifying 
baliit.  His  quotients,  often  immediate,  must  be  multiplied 
over  again  "to  see  if  Ihey  are  right,"  and  he  usually  finds 
that  they  are;  but  he  keeps  on  verifying  as  if  the  reverse  were 
trne.  Very  often  remainders  appear  immediately,  but  are  not 
to  be  trusted  until  verified  by  adding.  He  oflen  gets  bis  re- 
mainders directly  by  adding,  in  which  case  they  arc  verified 
by  direct  subtraction.  When  he  gets  his  new  dividend,  if  it 
is  large,  it  is  liable  to  look  "too  large,"  which  means  that  the 
whole  step  will  be  repeated  "to  see."  The  effect  of  this  veri- 
fying habit  upon  the  average  time  was  marked. 

A»  in  mulliplicatiou,  Bk.  writes  the  figure  with  a  quick, 
forceful  stroke,  the  writing  following  the  assurance.  ThLi  in- 
duces a  further  disadvantageous  consequence  in  the  breaking 
off  of  the  process  to  write  the  figure,  for  the  main  part  of  the 
division  step  is  yet  lo  be  performed.  It  is  not  only  bad  in 
itself  for  the  reasou  that  it  works  agaiust  immediate  associa* 
tion;  but  it  is  uuduly  fatiguing  because  of  the  excess  of  motor 
imagery  which  the  verifying  involves;  it  lengthens  the  lime 
find  pre^-ents  automatic  writing.  When  the  thread  of  the 
process  interrupted  by  Ihe  writing  of  the  digit,  is  again  taken 
up,  the  product  to  be  subtracted  has  often  disappeared,  and 
this  involves  the  necessity  of  reinstatement.  H.  began  by 
writing  the  quotient  digit  in  a  similar  manner,  but  before  the 
end  of  the  experiment  changed  his  method  unconsciously  lo 
that  already  described. 

Imnifdiale  AsspriafioH.  The  type  of  immediate  association 
in  subtracting  appears  to  be  a  little  different  from  that  where 
the  mere  appearance  of  two  digits  becomes  a  cue  for  the 
writing  of  acenain  figure.     Beside,  not  being  written  the  digit 

'  These  subjects  have  never  followed  or  been  laugbt  the  ttielbod 
Id  slinrt  divUion  at  piilting  the  temaiader  before  tbe  dividend  figure 
for  tbe  new  dividend. 
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is  not  an  end  in  itself,  as  in  actual  subtraction,  but  a  means. 
The  point  of  view  is  Ibat  of  deriving  a  digit  for  the  ten  of  the 
new  dividend,  That  is,  it  is  iinnxrdiaie  subtraction  in  the  par- 
ticular division  "set."  It  partakes  apparently  of  the  kind  of 
immediate  as»>dalion  where  attention  to  the  multiple  tends  to 
pnidacc  in  consciousness  the  quotient  di^t.  the  divisor  being 
given.  Let  us  take  as  au  illusiralivc  case,  6  from  ii,  repre- 
sented by  the  accompanying  diagram.  Fig.  _j.  Although  simi- 
lar, the  case  is  more  complicated  than  attending  to  the  multiple 
for  deriving  a  desired  quotient.  There  is,  however,  one  com- 
pensating condition,  In  the  case  of  the  multiple,  the  given 
factor  (the  divisor)  is  extremely  subconscious;  in  this  case  the 
digit  is  very  close  to  the  focus  of  consciousnev*,  Iwiiig  motor- 
ized as  the  It  is  being  attended  to  visually.  As  the  ii  (the 
right  hand  digit  being  seen  directly,  the  left  digit  visualized) 
is  attended  to,  it  tends  to  bring  into  consciousness  some  one  of 
the  digits  with  which  it  is  associated  as  a  sum.     Moreover  it 


Figs. 

tends  to  bring  one  of  the  digits  because  a  digit  ia  n-anted  for 
the  purpose  of  the  new  dividend.  The  6  is  already  preseut 
in  strong  motor  imagery;  bence  that  digit  will  leud  to  apj^ear 
which  Ls  the  associate  of  6  in  producing  1 1 ;  and  5  will  appear 
all  the  more  quickly  because  5  and  6  are  contiguous  members 
in  the  counting  series,  though  in  descending  order.  Many 
cases  were  reiwrted  by  all  the  subjects  in  which  the  digit  for 
the  new  dividend  seemed  "to  drop  out"  of  its  own  accord  from 
the  gi^'en  number  and  take  its  place  at  the  left  a  little  above 
the  dividend  digit  of  the  new  dividend.  In  such  cases  there 
is  attention  to  the  given  visual  number  alone,  with  no  special 
thought  of  subtraction,  exactly  as  the  multiple  '\s  attended  to 
in  simple  division.  A  similar  diagram  (1/  James:  Principl&t  of 
Psychology,  Vol.  I,  p.  586)  might  represent  the  type  of  imme- 
diate a«wciation  in  deriving  the  quotient  digit.  Errors  in 
yielding  other  factors  than  the  quotient  digit  are  more  liable 
in  proportion  as  the  presence  of  the  divisor  in  the  subconscious 
fringe  is  weak. 

Rtlaliim  of  Dividend  Number  to  DifficuUy  in   Dividing.    In 
multiplying,  the  larger  multipters  seemed  to  increase  the  diffi- 
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cuUy  pTOportionally.  This  was  not  on  account  of  the  mnlti- 
plying  in  itself,  but  because  of  the  increased  possibilities  of  car- 
rying and  adding.  In  division  a  similar  relation  ^een]s  to  hold, 
but  not  because  of  tbe  increased  pos^bilities  of  the  size  of  the 
digit  (o  be  subtracted,  although  this  fact  is  not  without  inRii- 
ence.  The  chief  increase  of  difficulty,  arises  from  the  corres- 
ponding increase  of  possible  distance  in  the  number  scale  be- 
tween the  dividend  and  the  next  lower  exact  roultiplc.  The 
reported  ca&cs  and  general  introspective  evidence  of  all  the 
subjects  seem  to  warrant  the  following  general  stalenient ; 

1.  The  uidst  ilifficnlt  cases  of  deriving  a  multiple  occur 
when  the  dividcodnumber  falls  just  uudcr  the  next  multiple 
tbove;  as  6i,  divisor  7.  63  is.  strongly  snggesied.  but  63  i» 
not  wanted;  56  is  the  desired  multiple.  It  was  the  opinion  of 
the  subjects  that  the  attempt  to  get  back  directly  to  !he  56, 
was  the  cause  of  what  they  felt  to  be  the  worst  feature  of  divi- 
aion.  "the  feeling,  or  groping,  for"  part  of  the  process.  The 
strong  and  natural  a.vsodative  bond  in  the  direction  of  63, 
works  directly  against  the  attempt  of  the  subject  to  get  back 
by  a  chance  hit  to  56.  Persisting  in  the  point  of  view  estab- 
lished both  by  education  and  practice,  the  subject  can  only 
flounder  about  vaguely  for  the  desired  multiple.  If.  as  some- 
tinies  happens,  he  takes  up  as  a  last  resort,  with  the  natu- 
ral hue  of  association,  going  to  65,  thus  setting  aside  for  the 
moment  the  dominating  point  of  view,  the  finding  of  the  mul- 
tiple becomes  comparatively  easy,  though  somewhat  round- 
about. At  least  it  is  little  harder  than  the  method  (multipli- 
cation) iu  which  many  of  the  quotients  are  actually  derived;  as 
seven  g's  are  63.  but  one  less  is  wanted,  hence  seven  8's,  etc. 
At  least  there  is  a  pedagogic  advantage  in  this  procedure,  in 
that  it  works  in  the  line  of  the  natural  associations. 

2.  The  easiest  cases  occur  when  the  dividend-number  falls 
just  over  the  desired  multiple.  Being  thus  so  much  farther  re- 
moved from  the  multiple  above,  and  nearer  the  one  below,  the 
dividend  number  tends  to  suggest  the  latter. 

3.  A  region  of  associative  dead-l<x:k  appears  to  occur  with 
the  larger  divisors  somewhere  in  the  middle  region  between  the 
two  multiples.  These  cases  are  not  so  difficult  as  the  first  class 
because  associative  tendencies,  up  and  down,  neutralize  each 
other.  This  difficulty,  of  course,  disappears  proportionally  as 
the  divisors  become  smaller,  because  the  pos.sibilities  are  al- 
ways I  less  than  the  divisor  used. 

In  these  cases  of  increase  iu  difficulty  with  increase  in  the 
size  of  the  divisor  (and  similarly  in  multiplying,  with  increase 
in  size  of  the  multiplier),  another  factor  is  operative.  It  is 
allied  to  discrimination  and  choice  in  reaction  experiments. 
Such  experiments  show  that  as  the  possibilities  increase  the 
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time  of  reaction  is  lengthened.  Most  in  point  for  our  special 
problem  i.<  ihe  study  of  Vintschgiiu'  npon  the  times  required 
in  multiplication.  His  subjects  reacted  by  giving  the  products, 
one  of  the  two  factors  t)eing  givm  them  in  advance.  As  the 
smaller  of  the  two  factors  was  always  announced  first  the  stib- 
ject  hearing  "nine"  had  but  one  possibility  9X9.  If  2  was 
first  announced,  the  range  of  p(i!v»ibilities  varied  from  3  to  9. 
The  tables  were  run  through  in  this  way,  and  it  was  fouud 
that,  in  general,  the  length  of  lime  increased  as  the  numl>er  of 
]K>ssibi lilies  increased,  9X9  giving  the  shortest  time. 

Summary. 

1.  Division  is  a  derived  process  based  upon  multiplication. 
Unlike  subtractiou.  which  still  continues  lo  be  largely  iufln* 
enced  by  the  point  of  view  of  addition,  division  tends  to  free 
itself  from  the  point  of  view  of  multiplication  and  to  develop 
a  type  of  imuiedi:ile  assot.'riiition.  It  does  not  revert  for  verifi- 
cation to  the  multiplication  formula,  in  a  degree  approaching 
the  tcndeucy  in  subtraction  to  revert  to  addition.  While  sub- 
traction is  .1  verifying  and  proving  process  par  excellence,  divi- 
sion is  a  process  of  immediate  association. 

2.  The  writing  of  the  (juotient  figure  occurs  at  the  begin- 
ning of  the  division  step,  and  this  not  only  favors  automatic 
writing  of  the  digit,  but  practically  necessitates  it. 

3.  lu  written  short  division  the  step  comprises  three  stage* 

(PP-  33  f-)- 

4.  The  difficulty  of  the  process  as  a  whole  increases  propor- 
tioiudly  with  the  size  of  the  divisor,  because  of  the  increased 
range  of  possibilities  as  to  the  dividend  numbers  ^lliug  above 
the  multiple  (p.  55). 

In  the  preceding  sections  I  have  considered  cliiefiy  the  more 
fundamental  aspects  upon  which  there  was  practical  unanimity 
in  the  experience  of  the  subjects,  or  marked  disagreement. 
The  various  ex]>erimcnt.s  are  of  .such  a  character  as  to  lie  easily 
repeated.  Any  one  wishing  to  put  the  foregoing  inferences  to 
a  practical  test,  should  have  little  difficulty  in  ascertaining  to 
what  extent  thcac  phases  are  present  in  his  own  experience 
and  that  of  others. 

^Pfiagtf't  ArOtiv,  Vol.  XXXVII,  pp.  ■97-303. 
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Introdudion.  The  present  work  was  undertaken  in  order  to 
gather  iiiateiial  for  the  .solulton  of  the  problem:  to  what  part 
or  parts  of  the  nervous  system  may  we  refer  the  increased  mid 
the  decreased  psychomotor  activity  usually  found  in  depressed- 
maniacal  insanity. 

The  earlier  psychiatrists  considered  as  separate  disease  enti- 
ties abnormal  emotional  depressions  and  exaltations,  under  the 
Dame.*!  of  nielancholia  and  mania,  and  the  condition  in  which 
there  is  a  more  or  less  regular  alternation  of  the  exaltation  and 
the  depression,  called  circular  insanity.  The  last  state  was 
deemed  very  peculiar,  hut  until  ihe  time  of  Kraepelin  it  seemed 
not  to  have  been  closely  associated  with  either  of  the  two  other 
conditions.  To  Kraepelin  is  due  the  credit  for  having  shown 
that  circular  insanity,  mania  and  melancholia  (in  its  simple 
form)  are  interrelated  and  belong  10  one  group  which  he  termed 
Manisck-dfpressivf  Irrtsein}  Hoch  has  well  summed  up  the 
main  points  of  the  present  conceptions  (according  to  the  Krae- 
pelinian  school)  of  the  combination  of  mania,  melancholia  and 
the  older  circular  iniianity;'  a  tendency  to  recurrence,  the  ab- 
sence of  mental  deterioration,  psychomotor  excitability  or  re- 

'  TliU  name  bas  been  vaHouslir  irtiiiatRtetl,  the  most  cammon  bctRs; 
"tuank' depressive  insanity."  Se«  Hoch'*  Htticle  in  Wuoit's  Hand- 
book 0/  the  Mtdicai  Sciences.  Vol.  V,  "Maoic  Depressive  Insanity," 
Patoii's  rcceni  hook;  AyrAia/rc.  aui)  AtVavtAC,  Ulanaal  0/ Psyiht- 
atry.  Trail*,  by  Romanoff.  Tbls  desit; nation  is  a  ttanslitemtiou  of  til* 
Ocrnian,  regonlless  of  Kuf^lisb  meaniug  and  spelling;  the  word  manit 
is  not  given  in  the  Century  Dktionnry  ami  the  word  depreuivt  means 
"able  or  teniliu);  to  ilepress."  It  is  not  llie  insanity  which  Is  depie*- 
sire  but  the  depression  is  the  "insnoity." 

*Op  eit. 
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tardfttion,  emotional  exbilaration  or  depression,  and  difficulty 
or  (apparent)  ease  in  thinking.  These  alternative  symptomR 
may  be  vnnously  comhtnrd  in  individual  cascK,  the  most  usual, 
however,  beiUK  the  combinations  of  (a)  exhilaration-(-excita- 
bility+flight  of  idea-s  and  (b)  depression-f-retardaiion-f-diffi- 
culty  in  thinking.  In  the  excited  phase  ofthis  condition  the 
einotiouat  tone  is  exalted.  There  is  a  feeling  of  dun  aise,  of  ex- 
panslvencss,  of  great  ability,  and  of  self-sntinfaction.  There  is 
more  or  less  motor  excitement  and  a  seeming  rapidity  of  asso- 
ciations, with  flight  of  ideas.  The  associations  are  usnally 
sapcrScial  and  sound  associations.  The  alieniion  is  very  un- 
stable. In  the  depressed  phase  there  is  a  lowering  of  emotional 
tone,  and  a  feeling  of  malaise,  of  hopelessness,  perhaps  of  fear, 
and  there  may  be  suicidal  tendencies  and  attempts.  There  is 
often  a  profound  motor  disturbance  in  which  the  reactions 
— nsing  that  word  in  its  widest  sense — arc  slowed,  and  an  ap- 
pearance of  decrease  in  associative  ability;  in  other  words  a 
retardation.  Any  of  these  symptums.  but  of  coui»e  not  oppo- 
sites,  may  be  present  to  a  mild  or  to  a  most  marked  degree. 

The  differences  in  tuotor  activity  of  this  class  of  the  insane 

»ve  been  stndied  to  some  extent'  but  so  far  as  I  am  aware 
berc  is  no  published  account  of  work  such  as  is  here  attempted. 
At  the  pTe.4ent  writing  there  ts  available  only  an  incomplete 
skeleton  of  the  work  necessary  for  a  full  understanding  of  these 
motor  conditions.  The  present  article  is.  however,  complete 
in  it-^elf  and  is  to  \k  considered  as  part  of  the  general  plan. 

Oiniml  IHUorifs  of  (he  Subjedi.  Six  subjects  were  chiefly 
used  in  the  research,  two  normal,  two  depressed  (retarxled), 
and  two  exhilarated  (excited),  as  follows: 

Normal  subjects.  F.,  the  writer,  upon  whom  the  whole 
series  conld  not  be  made,  was  used  as  one  normal  subject.  The 
other  normal  subject  was  B. ,  a  business  man,  age  49  at  the 
time  the  experiments  were  being  made,  bad  been  a  paiient  at 
the  ho4]Htal  for  about  seven  years.  During  the  course  of  the 
experiments  B.  was  considered  'recovered,'  and  had  been  prac- 
tically so  for  about  a  year.  He  was  admitted*  to  the  hospital 
Oct.  73,  1897.  He  bad  p^e^■iousIy  indulged  <juite  freely  in 
alcoholic  liquors,  but  for  over  a  year  had  very  little  alcohol 
For  ten  months  before  admission  the  patient  had  appeared  not 

*Kiii>eci>IIy  rMClloa  tiwM:  W.  Be««u  Lewb.  Texlhook  0/ Mrntal 
Diieaiti,  n\  pdit..  Loodon,  1890.  pp.  164.  3^4  aorl  36s,  Kiclict :  Die- 
lionuaire  dt  Pfiysialogic.  Article  Ccrveau,  Vol.  Ill,  p.  19.  t,  Tschiich: 
Neurol.  CfHrvhtall,  |9»5.  IV.  p.  tfj,  G  Lehninn:  PiycAol.  Arbfilen, 
1904.  IV.  60V66S.  Onfattcuc:  ilocbtjoum.  0/ NervoHS  and  Menial 
Diifaset.  1904,  XXVIII,  6jo-6i8. 

*  The  clinical  accouut*  Uflve  been  copied  trom  the  hotpitsl  records. 
The  oote*  were  made  chiefly  bj  Drs.  A.  Hocb,  Steele,  Roberts  and 
tlanitltoQ. 
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so  well,  had  become  abKent-Dii tided,  depressed,  and  later  more 
inactive.  Ou  eutraiice  he  spuke  slowly  in  a  mouolonous  toue, 
cxpre-ssioii  immnbile.  ralhcr  blank,  yet  said  he  worried  abonl 
cvcrylhing.  He  was  not  clear  as  to  where  he  was.  and  in  the 
afternoon  did  nul  remember  the  physician  whom  he  had  seen 
for  a  short  time  on  entrance  (morning).  Later  he  wasorientcd 
as  to  time,  place  and  persons,  did  not  occupy  himself,  did  not 
speak  spontaneously,  but  answered  calculation  qucttiotis,  even 
difficult  ones,  very  promptly,  but  questions  regarding  his  con- 
dition were  answered  by  "I  dtiu'i  know."  There  was  uo 
mem^irj'  difficulty.  In  four  months  he  became  a  little  more 
spontaneous,  and  his  sentences  were  a  little  longer  when  he 
talked.  In  the  ^yniniuslic  class  he  was  Tq>orte<:l  tu  make  his 
movements  promptly  and  well.  For  four  years  he  remained 
practically  stationary,  answering  slowly,  doing  little,  but  wlica 
made  to  do  things,  as  in  the  gymnasium  class,  doing  them 
promptly  and  well.  "It  is  the  fiict  that  with  a  sufficient  ex- 
ternal stimulus  the  patient  can  act  promptly  white  it  seems 
that  if  he  has  to  supply  the  stimulus  himself  there  is  so  little 
activity  that  it  makes  bis  general  condition  appear  rather  the 
outcome  of  an  apathy  than  of  a  retardation."  In  June,  1903. 
it  was  noted  that  "there  has  been  a  slow,  gradual  gain  which 
from  day  to  day  or  week  to  week,  or  even  mouth  to  mouth  has 
been  imperceptible,  but  which  on  looking  back  has  amounted 
to  a  very  great  transformation.  The  man  shows  now  in  regard 
toconversHtion  and  in  regard  to  occupying  himself  with  every- 
thing that  is  possible  in  the  hospital  a  very  decided  sponta- 
neity. He  shows,  moreover,  good  judgment  in  his  couversatiou. 
He  is  one  of  the  best  billiard,  tennis  and  whist  players  and  is 
occupied  all  the  time."  He  did  not  ask  to  be  allowed  to  go 
home,  did  not  think  he  could  attend  lu  bis  business,  but  when 
questioned  in  regard  to  bis  condition  the  old  reply  "I  don't 
know"  was  sometimes  given.  During  the  following  summer 
the  patient  was  occupied  most  of  the  time  playing  gulf,  tennis, 
etc.  There  was  a  gradual  improvemcut,  although  when  any- 
tiling  out  of  the  ordinary  arose  he  was  inclined  to  hesitate  a 
little.  During  the  succeeding  year  there  was  a  gradual  recov- 
ery and  at  the  time  of  the  laboratory  experimeuts  he  was  prac- 
tically well,  although  disinclined  to  take  up  bu&iness.  Tb« 
patient  was  discharged  May  29,  1905. 

Retarded  subjeits.  Ed.,  a  hotel  clerk,  age  ai,  was  admitted 
to  the  hospital  May  8,  1904,  greatly  depressed  and  retarded. 
For  some  years  previous  to  his  attack  of  melancholia  he  had 
been  troubled  greatly  with  dysijepsia,  and  he  had  always  been 
inclined  to  worry  about  his  business  and  other  affairs.  In 
March,  1904,  the  patient  could  not  attend  to  his  work,  gave  up 
bis  position,  and  was  greatly  worried  about  himself.    Ue  would 


MRNTAL  FROCKSSSS. 


4' 


say,  as  an  exnmple  of  lii$  depressive  ideas,  "I  am  no  good." 
When  talccn  to  drive  Uc  feared  lest  the  liorsc  was  not  strong 
enoiJ}{h  to  pull  liim,  «tc.  At  this  time  the  patient  was  taken 
to  his  father's  office  and  performed  what  httle  ihingis  were 
asked  of  bim,  f.x<  writing  duwu  orders  and  answering  the 
telephone,  but  there  was  no  .ipontancity.  Gradually  he  be- 
came slower  in  his  movements,  but  in  the  beginning  of  May 
was  restless  and  once  made  au  attempt  at  suicide  by  drowning. 
After  ihU  he  was  even  less  acuvc,  refused  food,  and  was  untidy 
if  not  closely  watched.  He  expressed  the  ideas  that  he  was 
turniuK  to  stone,  that  hia  throat  had  l>cen  cut,  that  his  feet  had 
been  taken  off,  that  he  bad  no  tongue,  and  that  hi«  neck  wait 
broken.  After  his  entrance  to  the  hospital  he  remained  in  bed, 
lying  perfcaly  qnict.  seldom  moving  any  part  of  bis  body. 
Upon  repeated  r«{uesu  he  did  not  show  his  tongue,  although 
it  was  seen  to  move  xlightly  in  his  mouth,  which  was  partly 
open.  There  was  no  reaction  to  pin  pricks.  He  was  tube-fed. 
When  requested  he  could  be  made  to  walk  slowly  to  a  chair 
and  to  sit  down,  but  all  movcmerit.s  made  at  c»mmand  were 
done  very  slowly  and  often  incompletely.  It  was  impossible  to 
get  the  patient  lo  an.swer  any  questions.  On  most  occasions 
he  had  to  l»e  moved  by  the  nurses  from  place  to  place.  On  one 
or  two  occasions  be  was  beard  to  say  "What  have  I  dune?" 
"Where  am  I?"  Aliout  three  weeks  later  the  patient  obeyed 
simple  commands  snch  as  Get  out  of  bed,'  'Sit  in  the  chair,' 
but  all  his  movements  were  made  slowly,  and  with  a  consid- 
erable interval  between  the  command  and  the  beginninu;  of  the 
muvemenl.  Commou  answers  to  questions,  sometimes  given 
quite  promptly,  were  "No,"  "I  don't  Icnuw."  He  knew  his 
name  and  age,  aud  related  part  of  bis  previous  history  slowly 
but  well,  but  he  did  not  know  where  he  was.  how  he  came  to 
tile  hospital,  or  how  long  he  had  )>ccn  here.  He  did  not  re- 
tuember  the  physician  although  be  had  been  tube-fed  by  him 
for  twenty-three  days,  three  times  a  day.  A  few  days  later  be 
could  not  be  made  to  give  the  date,  place,  etc.,  and  answered 
to  all  questions  "I  don't  know."  At  this  time  be  was  beard 
to  remark,  "I  have  no  eyes,  no  arms,  no  legs."  Three  weeks 
Uter  be  knew  the  names  of  the  nurses  and  of  many  of  the 
patients  on  the  ward,  and  not  infrequently  made  remarks  about 
the  latter.  His  time  was  entirely  nnoccupicd,  and  was  spent 
walking  slowly  about  the  ball  or  in  the  yard,  or  sitting  or  lying 
about  the  hall  or  in  bis  ronm.  On  June  2,  he  ate  well  three 
meals  and  from  that  time  did  not  have  lo  be  lufw-fcd.  Simple 
questions  were  now  an.swered  readily,  but  questions  the  answers 
to  which  required  the  least  thought  either  received  no  response 
or  "I  don't  know."  July  30.  there  was  considerable  improve- 
ment over   his  previous  condition.     Occasionally,  especially 
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towards  evening'  ^^  wallced  about  l>elter,  and  talked  moTe 
freely  lo  the  nurses  and  pbysicians.  At  times,  however,  all 
one  could  get  from  him  was  "I  am  suffering  more  than  any 
one  else  in  the  world,"  or  "I  am  all  twisied,"  etc.  On  general 
subjects  he  often  answered  well  but  slowly,  but  so  soon  as  hts 
condition  was  touched  upon,  he  would  not  answer.  He  was  at 
this  lime  perfectly  clear  regarding  his  sarroundings,  oriented 
as  lo  lime  and  place,  and  knew  the  people  about  him.  On 
Augu.st  24th,  when  the  series  of  experiments  were  begun,  the 
patient  was  in  the  condition  just  described.  He  auswered 
slowly  and  in  whispers  and  it  look  considerable  persuasion  and 
often  commanding  to  gel  him  to  start  upon  the  work.  A 
mouth  later.  September  36,  it  was  noted  that  there  had  been  a 
steady  improvement  in  the  patient's  condition.  He  took  part 
in  games,  and  made  a  fairly  natural  general  impression.  He 
played  pool  and  billiards  well.  For  about  three  weeks  he  iiad 
not  talked  so  much  of  being  "abused"  and  of  being  "the  sick- 
est man  in  the  world,"  and  these  ideas  had  been  gradually 
disappearing.  The  period  of  his  convale.'icence  seemed  10  be 
very  short;  he  seemed  to  gel  well  by  leaps  and  bounds.  The 
experiments  were  continued  from  August  24  until  his  discharge 
"rccoveicd"  Nov.  9,  1904. 

Ev. ,  the  other  retarded  subject,  was  at  the  time  of  the  ex- 
periments 65  years  old.  He  was  a  business  man,  admitted  to 
the  hiispital  Oct.  15,  190^.  In  temperament  he  was  inclined 
to  be  optimistic.  He  was  social  and  entertaining,  but  rather 
easily  irritated.  Previous  to  bis  present  illmss  he  had  bad  six 
altucks  of  depression.  All  of  these  had  been  rather  typical, 
showing  depression,  a  feeling  of  inadequacy,  and  some  retarda- 
tion. These  attacks  came  respectively  at  the  following  ages: 
33-  30,  37,  44,  51,  and  58.  The  later  ones  lasted  about  six 
months,  and  the  course  was  very  similar  in  all.  Each  started 
wilb  a  depression,  and  a  gradual  quieting  and  inactivity. 
Then  he  look  little  interest  in  things  about  him,  was  depressed 
about  everything,  thinking  that  his  hnsine&s  was  'going  to  the 
bad"  and  Ibat  his  family  would  be  ruined.  At  these  times  there 
was  considerable  self-reproach,  etc.  He  always  spoke  in  a  low 
tone  and  auswered  slowly.  The  attacks  usually  wore  off  quite 
gradually,  with  an  improvement  in  bis  physical  condition  and 
a  relief  from  bis  insomnia,  and  he  returned  to  his  'natural  opti- 
mi.-ttic  self  Dutiug  the  pa.-^t  live  years  the  patient  had  been 
under  a  mental  strain  because  of  business  difficulties.  The 
present  illness  began  in  Decemlwr.  1902.  He  began  to  be  de- 
pre.ised  and  to  sleep  poorly,  bnt  kept  at  his  business  until 
February,  1903,  when  the  firm  failed.  He  was  'completely 
exhausted'  by  the  failure  and  remained  in  l>ed  for  a  week  dur- 
ing which  time  his  condition  was  as  follows:  quiet,  fell  unable 


MRNTAt  PROCItSSRS. 


43 


lo  do  things,  had  considerable  self-iepronch,  took  little  interest 
in  thing!!  about  bim,  complained  of  feeling  exhausted  and 
weak.  Then  be  became  restless  and  agitated  and  would  not 
cat,  He  was  sent  to  an  insane  hospital  in  a  neighboring  city, 
his  re^Ucssness  disappeared  and  gave  place  to  a  retardation. 
Ue  remained  <)Uiet  fur  the  most  of  the  time,  sat  in  one  place, 
and  had  to  be  urged  to  do  things.  He  was  mentally  clear, 
and  well  oriented.  On  entrance  to  Mcl.cau  Hospital,  October, 
1 903.  the  patient  answered  quwitions  v«ry  slowly — five  to  tijj-ht 
seconds — looked  quite  depicssed,  obeyed  commands  slowly, 
walked  quite  hesitatingly,  piotruded  the  tongue  barely  beyond 
the  lips  He  sat  about  unoccupied,  without  any  spontaneous 
talk,  almost  wiib  no  moveuient.  He  showed,  in  fact,  a  very 
typical  jwsychoiiiotor  rclnrdation,  He  IS  senile  physically,  but 
not  mentally.  The  condition  of  the  patient  remained  stable. 
He  was  always  quiet,  saying  and  doiug  nothing  except  au  oc- 
casional ninnibled  answer  in  a  tone  so  low  as  to  be  .scarcely 
audible.  His  time  was  occupied  in  standing  quietly  or  sitting 
in  one  place,  occasion  ally  to'ikmg  around  him.  He  occasion- 
ally answered  questions  briefly,  slowly,  and  in  a  very  low  tone. 
When  told  to  go  to  ihe  dining  room  he  went  verj'  slowly,  but 
was  able  to  Bud  his  own  seat.  He  ate  in  a  normal  manner, 
using  knife,  fork  and  spoon  properly,  and  at  the  proper  times. 
At  night  he  wontd  not  undres.-*  himself,  and  in  the  morning 
would  not  get  up  until  taken  out  of  bed  by  the  nurse.  He  ate 
and  slept  well.  During  the  next  few  mouths  the  patient  grad- 
aally  improved  in  that  he  took  more  notice  of  things  about 
him.  mijvcd  a  little  more  quickly,  and  more  often,  lie  looked 
after  his  wants  better,  and  was  a  little  more  independent,  e.  g., 
be  would  go  to  the  dining  room  when  the  bell  was  lung. 
From  that  time  the  condition  remained  almost  stable.  He  sat 
about  the  ward,  always  onoccupied,  very  depressed,  never 
talked  to  any  one  except  to  answer  questions.  He  was  dis- 
tiiKlly  retarded  except  iu  the  matter  of  eating,  which  he  did 
as  rapidly  as  any  one.  He  dressed  and  undressed  himself 
slowly.  He  was  perfectly  oriented  as  to  time  and  place,  and 
knew  the  people  about  him.  There  seemed  to  be  no  memory 
defect  and  no  thinking  disorder.  The  following  is  ^  note  made 
August  29,  1905:  "Very  little  change  has  been  noted  in  the 
naticnt's  conilition.  He  is  always  seen  sitting  dejected  and 
inactive  in  the  sitting  room,  and  if  asked  to  ^hake  hand.s  he 
extends  hi.s  right  hand  very  slowly  forward.  Iu  answering  a 
question  he  hesitates  for  some  time,  and  finally  whispers  out 
a  reply.  This  observation  applies  to  his  conduct  on  the  ward, 
where  hb  retardation  is  nuirked.  About  two  weeks  ago  he 
was  taken  to  the  laboratary  for  four  days  to  be  put  through  a 
number  of  tests.     One  of  these  tests  required  him  to  read 
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alotid.  which  he  did  quite  audibly  on  the  third  da)'.  . 
Other  u-sts  were  responded  to  in  such  a  manner  as  to  indicate 
that  be  not  ouly  undetstoud  all  that  was  »atd  to  hioi,  but  tha 
be  could  do  various  things  calling  for  a  considerable  exercise ' 
of  bis  power  of  atteuttou,  recojiuitioit  and  disciimiuaiion. 
Once  an  cxi>eriment  was  explained  to  him,  he  cu-operatcd  iii> 
tcUigcntly,  and  although  with  considerable  retardation,  quite 
accurately.  .  .  .  His  memory  is  good,  as  Ls  also  hi.t  ori* 
cntation  as  to  time  and  place.  Depressive  ideas  remain,  as  for 
example,  bis  usual  aiLswer  to  questious  concerning  his  health: 
"No  better — I  shall  never  be  any  better."  (Hamilton,)  This 
patient  took  part  in  the  experiments  reported  in  this  paper 
from  August  to  Decemlier,  1904,  aud  again  in  August.  1905. 
He  was  discharged  to  go  to  another  hotpital  Oct.  8,  1905,  ia 
the  conditioD  that  bad  bceu  characteristic  of  him  for  the  past 
year, 

ExdUd  Subjeds.  C,  age  48,  a  mechanic,  of  fair  edocation, 
with  a  fourth  attack  of  insanity,  was  admitted  as  a  patient  to 
the  hospital  August  3,  1904.  The  first  attack  (March  g  to 
May  2t.  1901)  was  a  depression.  The  patient  had  been  a 
heavy  drinker  and  six  year^  before  entrance,  in  1901,  he  had 
taken  the  Keeley  cure.  After  that  he  did  not  drink  until  a 
short  lime  before  bis  admission.  In  the  previous  summer  C. 
was  very  irritable  and  inclined  to  worry  over  small  matters. 
Then  he  lost  interest  in  his  work.  Four  months  before  admts- 
sian  he  stopped  work,  and  thought  his  friends  were  against 
him,  avoided  them,  tiecanie  morose  aud  remained  at  home. 
His  memory  at  that  time  was  not  good,  he  slept  poorly,  hut 
there  w>»  no  marked  depression.  When  ndmittod  (March, 
1901)  the  patient  said  that  he  stopped  work  because  he  could 
not  attend  to  it  aud  "got  balled  up."  He  had  difHculty  in 
thinking.  Mulliplicationa  that  required  much  thinking  were 
difficult  and  almost  impossible.  He  said  spontaneously  that 
hi.t  nicm<>r>'  was  poor  and  objectively  it  was  shown  to  be  so. 
Things  which  he  knew  well,  e  g.,  when  he  came  to  the  hos- 
pital, when  he  last  saw  the  physican.  etc,  took  him  a  long 
time  to  think  out.  He  worried  because  he  could  uot  do  his 
work.  During  the  succeeding  two  and  one-half  months  he  im- 
proved rapidly,  felt  able  to  take  np  his  work  again,  aud  said 
that  his  memory  was  good  again.  His  second  attack  was  an  ex- 
citement (December  4,  190J,  to  March  18,  1902).  After  leav- 
ing the  hospital  in  May  he  began  to  work,  bought  another 
business,  worked  hard,  and  showed  good  judgment  in  his 
afiairs.  In  Novemt>er  be  became  exhilarated,  and  talkative, 
but  not  unduly  expansive  in  his  ideas.  He  also  showed  a  cer- 
tain forgetful  ne.ss.  During  his  stay  at  the  hospital  he  was 
decidedly  euphoric  and  exhilarated.      He  showed  a  great  deal 
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of  over-activity.  He  talked  much,  decorated  his  room,  and 
showed  a  distinct  fliRht  of  ideas.  Everything  was  said  to  be 
"fine;"  the  hospiia!  "the  finest  plnce  in  the  world."  etc.  He 
showed  no  memory  defect  at  that  lime,  but  on  the  contrary 
had  a  good  crasp  on  details  of  both  present  and  jiasl  events. 
He  gradually  quieted  down  and  became  more  normal  and  was 
discharged  "much  improved,"  For  four  months  the  patient 
worked  well,  but  was  n  trifle  irritable  from  time  to  time,  aud 
in  the  summer  became  quite  tired.  About  three  months  befnre 
bis  third  admi.s>ion  he  V>e>;an  to  have  difficulty  in  api>lying  him- 
sell*  to  his  work,  and  drank  heavily.  Afterwards  he  could  not 
do  his  work,  became  seclusive  and  slept  poorly.  Readmitted 
in  Decemlwr.  1902.  he  wa«  depressed  until  May.  1903  (third 
attack).  In  this  attack  he  was  more  depress^  than  he  had 
been  in  1901.  He  said  he  was  'done  for,'  would  neveramount 
to  anything,  others  did  not  want  him  around,  etc.  In  church 
he  felt  that  the  clergyman  was  talking  at  bim  because  he  talked 
of  vices,  and  he  asked  if  he  should  not  get  up  and  confess.  He 
was  unoccupied,  complained  of  feeling  dull  in  his  head,  heavy, 
and  said  bis  mind  was  weak  and  that  he  could  not  remember 
things.  He  Mid  very  little.  Objectively  his  memory  was  not 
fbond  lobe  particularly  poor,  he  was  oriented  in  regard  to  the 

£lace  and  lime,  and  he  knew  the  names  of  those  with  whom 
e  came  in  contact.     His  calculation  ability  was  poor,  and  he 
dd  it  was  difficult  for  bim.     He  improved  during  the  five 
lonths   of   his    stay    and    was    discharged    in    May,    1905. 
-atcr  he  became  abnormally  irritable  and  excited  and  relumed 
to  the  hospital  Augusta.  1904.     During  the  interval  of  over 
a  year  he  drank  frequently  and  at  these  times  neglected  his 
business.     At  such  times  he  talked  alternately,  religiously  and 
profanely.     During  the  six  weeks  previous  to  his  re-entrance 
to  the  hospital  he  was  more  talkative,  sometimes  abusive,  aud 
he  look  no  rest  and  went  to  meals  irregularly.      During   this 
period  be  was  arrested  twice  for  acting  peculiarly.     His  man- 
ner at  the  hospital  was  a  jolly  one,  and  his  talk  showed  a 
"flight."      He  remained  exhilarated  as  evidenced  by  his  gen- 
eral activity  in  sports  and  in  his  movements  and  talk.    He  was 
apt  to  become  irritable  at  the  slightest  provocation.    This  was 
bis  ennditlon  dnring  the  experiments.    In   May.  1905,  it  was 
Liioted  that  he  bad  become  a  little  quieter,  but  that  he  made  the 
T|mpres.sion  of  still  being  mildly  exhilarated.  July  39,  1905,  tbe 
patient  was  discharged.     He  bad  become  less  exhilarated,  but 
remained  active.      His  conversation  was  clear  and  not  p,irtica- 
ilarly    expansive.       Throughout  Ihc  la.sl  attack  the  patient  did 
[not  seem  to  realize  that  his  condition  was  abnormal.  The  diag- 
[nosis  (hat  was  made  was  "Manic-depressive  insanity,  circular 
form."     For  a  time,  and  particularly  daring  the  first  two  at- 
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taclE!!,  there  was  considerable  doubt  about  the  diaj^nasis.  At 
first  he  was  considered  a  case  of  "General  paralysis."  This 
wu  due  large)]'  to  the  presence  of  cenain  physical  signs,  e.  g., 
nopupiUary  reaction  to  light,  but  good  reaction  to  acainimo- 
dation.  Later  the  tendo  AchllHs  reflex  was  noted  to  be  absent, 
hut  there  were  no  speech  defects,  no  tremors,  no  gait  disturb- 
ances, and  the  other  reflexes  were  found  to  be  normal.  In 
view  of  the  facts  that  there  is  no  noliccable  dciuenlia.  and  that 
there  is  a  regiilur  alternation  of  the  deprewiion.-i  and  exctte- 
meuts,  it  seems  most  probable  that  the  man  is  not  a  case  of 
paresis.  If,  however,  it  happens  that  he  is  found  to  be  paretic, 
the  results  of  the  experiments  would  not  Iw  affected,  Itecaiise 
at  the  time  the  tests  were  raade  he  was  undoubtedly  in  an  ex- 
cited, maniacal  condition  without  dementia.  The  pupillary 
disturbance,  I  think  is  the  result  of  the  man's  occupation.  He 
bas  to  look  alternately  at  bright  lights  and  to  dark  object<>,  and 
this  would  tend  to  reduce,  jierhaps  abolish,  the  light  reflex. 
P.,  was  a  bright  business  man.  age  48  at  tfae  time  of  his  ad- 
mission to  the  hospital.  May  29,  1904.  At  this  time  he  was 
greatly  excited  and  exhilarated,  and  remained  under  ha<pitnl 
care  until  Decembers,  1904.  when  he  was  di^chargcdona  visit 
home.  A  month  later  he  was  brought  back  to  the  hospital 
very  depressed,  after  a  suicidal  attempt.  He  is  now  in  the  hot- 
pital  (November,  1905).  The  course  of  his  disease  is  a  typical 
mania-melancholia,  the«aaijM  rf(^r«jii'^/rr«rt«of  Krucpelin. 
Three  years  previous  to  the  presicnt  attack  P.  had  bought  a 
business  on  a  friend's  advice  and  when  he  found  later  that  it 
was  much  worse  than  any  one  could  have  expected,  he  became 
melancholy.  This  abnormal  depression  was.  however,  only  ot 
a  short  duration,  a  couple  of  weeks.  Four  weeks  Iwfore  en- 
trance to  the  hospital  P.  again  became  'worked  up'  over  his 
btLsiness,  but  this  time  the  insanity  took  on  the  excited  form. 
Much  extra  work  had  been  thrown  upon  htm  in  the  business 
in  which  be  was  engaged,  and,  in  addition,  he  was  occupied 
with  the  aGTairs  of  another  concern  that  he  was  purchasing. 
He  took  a  trip  to  New  York  in  connection  with  the  new  busi- 
ness, and  there  was  very  erratic.  For  example,  it  i.s  said  that 
he  bought  500  pocket  knives  and  distributed  ibem  amimg  the 
street  gamins.  Returning  to  Massachusetts  be  wrecked  ihe 
furnishings  in  a  Pullman  coach,  was  arrested  and  Itnally 
brought  here.  On  entrance  he  was  talkative,  excitable,  med- 
dled with  everything.  He  seemed  to  be  peifecily  clear  in  re- 
gard to  his  surroundings.  He  was  expansive,  euphoric,  and 
quite  convinced  of  his  own  power  and  excellency.  There  was, 
however,  no  absurdity  in  his  expansivenes-s  or  in  his  general 
behavior.  He  showed  insight  into  hts  condition,  realized  that 
he  was  excited  and  irritable,  but  wanted  to  go  to  a  summer 
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resorl  for  rest  ratber  than  remain  in  the  hospital.  There  was 
a  marked  fiigbt  of  ideas.  He  knew  the  other  patieots  were  !□• 
sitnc,  knew  th«  names  of  the  people,  and  was  oriented  uto 
place  and  time.  He  remaincil  in  that  CDncUiioti  for  a  boat  &vc 
weeks.  Then  be  became  more  excited,  would  not  keep  his 
clothes  on,  wb.'«  violent  when  an  attempt  wa.i  made  to  rcKtraia 
him.  In  this  state  he  talked  of  religious  matters  and  sang  very 
often.  He  l>elieved  that  he  saw  worlds  made,  attd  that  he  lived 
in  another  world,  although  he  api^enret)  to  l>e  perfectly  clear  in 
regard  to  his  surroundings,  and  only  once  did  he  not  recognize 
]>et>ple.  After  a  week  of  Ihi-t  violent  excitement,  he  became 
calmer  although  still  much  exhilarated.  His  talk  was  volu- 
minous and  he  did  not  occupy  himself  beyond  writing  leilers 
sixiiit  his  business  ventures  and  erotic  epi.stks,  all  comparable 
to  bis  talk.  About  the  middle  of  September  the  patient  showed 
signs  of  improvement.  He  tended  to  keep  to  hisi  room  more 
and  not  to  meddle  with  things,  although  he  was  still  exhila- 
rated. He  began  to  have  some  insight  into  bis  condition,  ex- 
plaining  it  as  "brain  fever."  I.aier  he  ceased  his  contiuuous 
talking,  although  he  would  chatter  so  long  as  any  one  would 
ask  him  an  occasional  question.  He  gave  up  writiug  letters, 
and  read  much  with  enjoyment.  Four  or  five  weeks  later  be 
was  not  so  active  but  remained  exhilarated.  His  talk,  bow- 
ever,  was  more  hopeful  than  his  financial  affairs  warranted.  It 
was  in  this  condition  that  he  first  came  to  the  laboratory,  and 
the  expeiimenis  continued  until  he  was  discharged  in  Decem- 
ber, in  the  meantime,  he  gradually  l>ec3nte  more  natural  io 
actions  and  talk,  and  his  excitement  was  noticed  only  in  a 
great  activity  in  his  games  and  amusements.  As  has  been 
said,  a  month  later  he  returned  to  the  hospital  depressed  and 
retarded. 


During  the  time  of  the  experiments,  therefore,  B.  aud  F. 
were  normal  subjects.  £d.  aud  £v  were  greatly  depressed  and 
retarded,  and  C.  and  P,  were  mildly  cxciied  and  expansive. 
The  (bur  last  cases,  possibly  with  the  exception  of  Ev.,  showed 
a  considerable  improvement  dnilng  the  course  of  the  expcri- 
meiiis  both  in  the  lalioralury  and  ><n  the  ward.  Ev.  improved 
greatly  in  rapidity  in  the  laboratory,  as  will  be  sbowu  later, 
and  he  talked  more  freely  and  louder,  but  ou  the  ward  there 
was  no  appreciable  improvement  At  no  time  did  any  of  the 
sobjects  .show  any  difficulty  in  thinking  and  there  was  in  none 
of  them  any  appreciable  (by  tests)  memory  or  attention  dis- 
order. 

All  the  subjects  seemed  willing  to  take  part  In  the  experi- 
ments; some  ot  them  were  anxious  to  show  how  well  they  could 
do.     The  experiments  also  gave  them  a  change  of  scene  and 
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occupation,  which  was  probably  im  agreeable  change  to  them 
from  the  monotony  of  their  ordinary  life-  The  results,  there- 
fore, are  as  trustworthy,  it  seems  to  rae,  as  cntilil  be  exiwctcd 
with  normal  pei)i)lc  of  the  same  grade  of  intelligence. 

The  series  was  continued  iu  some  cases  for  a  period  of  fifteen 
w«-ks  with  intervals,  bnl  some  of  the  patients  were  not  used 
for  more  than  half  that  time  The  results  from  all  the  subjects 
are  comMrable  if  we  take  the  results  in  serial  weeks  as  will  be 
done.  The  degree  of  retardation  in  Uv.  and  I!d,  differed,  but 
so  far  as  ihc  general  problem  is  concerned,  this  variation  is  not 
of  great  imjKirtance-  C.  and  P,  at  the  timeof  the  ex;>eTimenls 
did  not  grcally  dificr  in  the  degree  of  exhilaration,  but  if  there 
was  a  difference,  P.  was  probably  the  more  excitable. 

Dfscriplion  of  Expcrimcnft.  All  the  work  to  be  reported  in 
the  present  paper  deals  with  the  time  of  certain  mental  proces- 
ses. A  number  of  other  experinicnis  were  made  on  accnrncy. 
memor>',  judgment,  and  apprehension,  but  these  will  not  be 
published  at  this  time.  The  object  of  the  time  tests  was  to 
determine  the  amount  of  slowing  in  the  cases  of  retardation, 
and  any  marked  increase  in  ability  in  the  exhilarated  patients 
who  were  convinced  of  their  own  excellency. 

The  following  seven  kinds  of  experiments  were  made : 

A.  The  time  of  rapid  tapping. 

B.  The  time  of  the  .>imple  reaction  to  sound. 

C.  The  timeof  chuice  reactions  to  sounds. 

D.  The  rapidity  of  reading. 

E.  The  time  of  discriminating  and  marking  out  letters. 

F.  The  time  of  adding. 

G.  The  time  of  discriminating  and  diatiibuting  colored 
cards. 

In  addition  to  these  tests  a  few  other  time  measurements 
were  raa<le  and  these  fewer  and  less  systematic  experiments 
win  be  mentioned  incidentally  iu  the  text.  It  should  be  noted 
that  most  of  the  tests  were  made  as  simple  as  was  consistent 
with  accuracy,  in  order  that  the  same  kinds  of  experiments 
might  be  performed  later  on  the  wards  with  other  patients,  who 
could  not  conveniently  be  brought  to  the  laboratory,  or  who 
might  become  unduly  excited  in  a  strange  situation.  With 
the  exception  of  the  reaction  time  experiments,  the  tests  were 
of  such  a  character  that  the  patients  were  tolerably  familiar 
with  the  materials  and  methods  that  were  employcd. 

The  results  have  been  grouped  by  weeks,  and  the  average 
weekly  averages  are  given  in  the  following  tables  unless  other- 
wise designated.  Prom  these  averages  the  average  variations 
were  calculated  and  these  are  also  given  in  the  tables.  The 
number  of  experiments  iu  one  week  varied  with  the  character 
of  the  test.     In  such  testa  as  rapid  reading,  tapping  time,  etc., 
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asufilly  five  d«teriui nations  were  msde  each  week,  but  in  the 
reaction  time  experiments  from  ten  to  one  hundred  were  made 
each  day.  The  numbers  of  experiments  of  each  kind  areDOtcd 
in  the  appropriate  tables.  The  arbitrary  weekly  division  of 
the  results  was  made  in  order  to  determine  the  practice  eScct. 

A,  The  method  for  determining  maximum  rapidity  of  tap- 
ping was  as  follows  :  A  sheet  of  paper,  8  x  lo  jnchn,  was 
pUced  before  the  subject,  a  pencil  was  given  to  him,  and  he 
was  instructed  (and  shown)  to  tap  progressively  in  lines  hack 
and  forth  on  the  pxpcr  at  his  maximum  speed.  The  signals 
for  .•ilartiuf;  aud  stopping  were  explained  to  him,  and  the  ex- 
perimenter watched  the  tipping  of  the  subject  to  sec  that  the 
beginning  and  end  of  the  process  coincided  with  the  signals. 
The  tapping  movement  wtis  made  by  the  forearm,  although  no 
insistence  was  made  on  this  point.  Most  of  the  subjects  re- 
mained seated  at  the  table  for  the  experiment,  but  one  (C. ) 
said  it  was  much  ea.sier  for  liim  to  stand  up  to  lap.  Thirty 
seconds  was  chosen  as  a  conveuieut  lime  in  which  the  subject 
bad  an  opportunity  of  warming  up  aud  of  attaining  his  maxi- 
mam  si>eed,  and  it  seemed  not  suflScienlly  long  to  show  any 
plain  evidences  of  fatigue.  In  this  method  there  is  a  possibility 
of  a  constant  error  of  plus  one  tap,  but  probably  not  more,  and 
this  constant  error  was  probably  the  same  in  all  the  subjects. 
The  number  of  taps  iu  the  thirty  seconds  was  counted,  and 
the  time  for  making  one  tap  was  found  by  dividing  the  total 
time  by  the  number  of  dots  on  the  paper.     The  difierentiation 

fof  the  parts  of  the  tapping  process,  i.  e.,  the  holding  down,  the 
Iiolding  up,  etc..  could  not  be  calculated  from  the  records. 
Such  details  were  considered  unnecessary  in  this  work.  Usti- 
ally  only  one  experiment  of  this  character  was  made  each  day. 

B.  The  time  of  simple  reaction  to  sonnd  was  determined 
by  nieaus  of  a  Hipp  chronoscope.  The  patient  was  instructed 
to  bold  down  the  electric  key,  and  to  release  it  so  soon  as  the 
sound  was  heard.  The  stimulus  was  produced  by  an  eleclne 
telegraph  sounder,  and  was  a  clear,  sharp,  rather  loud  sound. 
Two  or  three  days'  practice  in  rcncltng  to  the  sound  was  given 

|to  each  subject   before   any  time   measurements  were  made. 

This  was  done  to  familiarii^  tlie  subject  with  the  apparatus 

ad  to  get  rid  of  any  possible  fear  of  electricity,  clc,  that 

Tmight  have  been  present  at  the  beginning.  None  of  the  pa- 
tients showed,  however,  the  least  sign  of  fright,  and  all  re- 
ported that  (hey  had  none,  In  each  day's  series  about  half  a 
doxen  practice  reactions  were  made  before  the  time  measure- 

^Bwnts  were  taken.  All  the  subjects  were  right-handed,  and 
gly  the  right  hand  was  used  in   these  experiments.     The 

'chronoscope  was  controlled  frequently  by  a  fall  hammer.     In 
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the  calculation  of  the  records  the  weekly  averages  and  the 
average  varialiotis  weredetermitied. 

Experiments  on  the  reaction  to  light  and  tactile  stimuli  arc 
planned  to  supplement  the  present  ones  on  sound,  sud  reac- 
tions with  the  lips  as  welt  ti.s  with  the  hand.  For  a  solution 
of  the  general  problem,  i.  e.,  the  localization  in  the  ner^'ous 
system  of  the  relaidation  and  excitation  processes  such  experi- 
ments will  probably  be  necessary. 

C.  The  sound  apparatus  used  in  the  eitperiments  on  simple 
reactions  was  employed  in  the  choice  reaction  tests  to  give  a 
lond  sound  (same  intensity  as  in  simple  reactions),  and  for  the 
less  intense  sound  a  telegraph  key  was  hit  gently.  The  in- 
tensity and  quality  of  the  low  sound  differed  from  the  nlher 
sound,  aud  the  intensity  probably  also  varied  in  the  different 
experiments.  The  right  hand  reacted  to  the  simiid  for  the 
telegraph  sounder,  as  in  the  simple  reactions,  and  the  left  re- 
acted to  the  sound  from  the  telegraph  key.  The  reactions  wiih 
the  right  hand  were  used  for  comparison  with  the  times  of  the 
simple  reactions.  Only  these  right  hand  reactions  were  timed, 
but  the  subjects  did  not  know  that  the  left  hand  reactions  were 
not  being  taken.  This  procedure.  (.  e.,  considering  only  ihe 
right  band  reactions,  was  necessary  in  order  to  make  the  results 
comparable  with  the  results  for  the  simple  reactions. 

D.  The  time  necessary  to  read  aloud  one  word  was  found 
from  a  rapid  reading  of  a  page  of  printed  matter  from  three 
hundred  .sixty  to  four  hundred  words  in  length.  The  .subjects 
were  given  the  page  of  printing  and  instructed  to  read  aloud  at 
8  maximum  speed  to  (he  end  of  Ihe  page  The  total  time 
divided  by  the  number  of  words  gave  the  average  time  for 
reading  one  word.  The  matter  which  was  read  was  unfamiliar 
to  all  the  subjects.  The  words,  however,  were  neither  peculiar 
nor  difficult.  The  type  was  io-[K»int.  single  leaded.  In  ex- 
periments such  as  these  the  time  will  vary  greatly  with  Ihe 
individual,  since  education  and  previuus  practice  play  great 
parts  iu  the  ease  of  reading.  The  patients  who  were  used, 
however,  did  not  vary  very  much  in  their  average  of  intelli- 
gence, and  possibly  not  much  in  their  reading  practice.  It  is 
possible  that  C.  was  least  inielligeni  and  the  least  read  of  all 
the  patients  and  Ev.  the  most  intelligent  and  most  widely  read. 
These  are  the  impressions  the  writer  got  from  careful  observa- 
tion of  the  subjects,  but  it  is  extremely  difficult,  almost  impos- 
sible, as  all  know,  to  make  any  accuraic  eMimate. 

E.  One  buudred  E's  in  a  number  of  words  with  an  average 
total  of  850  letters  were  to  be  discriminated  and  crossed  out  as 
rapidly  as  possible.  The  suhjects  were  not  informed  how  many 
letters  there  were  to  be  crossed  out,  but  only  to  do  the  work 
accurately  aud  rapidly.     This  experiment,  but  with  100  A's  in 


I 


* 


MKNTAI,  PROCESSES. 


51 


a  total  of  500  letters,  was  tised  in  tbe  tests  of  the  Columbia 
College  students.'  The  time  for  the  total  task  was  taken  by  a 
stop  vatch,  The  mimber  of  ominaions  was  noted.  The  pro- 
posed method  of  calculating  the  restilts  by  lengthening  the 
time  propoitioiiately  lo  the  number  of  omitted  letters  was 
tried,  but  was  given  up.  The  lolal  time  in  any  one  cxi>cri- 
ment  is  the  sum  of  the  time  for  discriminating  the  850  letters, 
and  the  time  for  marking  the  100  E's.  In  the  tables  both  the 
total  time  and  the  number  of  omiviions  are  given.  This  test 
•  i»s  very  unsatisfactorj-.  owing  to  the  two  factors  of  variability, 
time,  aud  accuracy.  With  »orae  subjects  the  accuracy  did  not 
greatly  vary,  and  with  others  the  time  was  fairly  constant 

F.  The  lime  of  adding  was  obtained  from  a  series  <if  twenty 
problems.     Each  problem  consisted  of  two  five-digit  figures, 

43678 
one  placed  over  the  other,  e.  g. ,  34924.  I  bad  prepared  twenty- 
eight  different  sheets,  each  with  twenty  problems,  and  each 
problem  differing  from  the  others.  These  sheets  were  used  in 
regular  order  for  each  of  the  snbjects.  The  time  interval  be- 
tween the  first  and  second  use  of  any  particular  sheet  was  so 
long  that  there  could  be  no  memory  of  the  pari'cular  pnibiem. 
The  results  of  the  additions  were  written  by  the  subjects  below 
the  problems,  and  a  check  could  then  be  made  on  the  accuracy. 
The  total  time,  from  the  start  until  the  last  fignre  in  the  snm 
of  the  twentieth  problem  was  written,  was  noted.  In  some 
cases,  particularly  Bv.  and,  at  first,  Ed.,  there  was  considerable 
hesitation  between  the  problems,  and  thes^e  two  subjects  had  at 
first  to  be  'prodded'  to  proceed  to  the  next  problem  There 
wa«,  aceordingly.  considerable  lost  time,  and  this  also  was 
noted.  If  this  lost  time  is  subtracted  from  the  total  time  we 
can  find  the  actual  time  for  the  addition  and  the  wrilinK  of  the 
answers.  In  the  tables  in  which  ihese  results  arc  found  there 
will  be  noted  the  designatious,  'total  time'  and  'actual  time.' 
These  results  are  to  be  understood  as  explained  aUive.  No 
determinations  of  the  'actual  time'  could  be  made  on  the  writer. 

The  rime  lost  between  the  problems  could  be  determined 
only  approximately;  the  error  may  be  as  much  as  one  half 
second,  but  probably  there  were  sufficient  plus  and  minus  vari- 
atioDS  in  the  individual  e.stimations  of  the  nineteen  intervals  to 
counterbalance  to  some  extent, 

F.  The  discrimination  and  marking  of  the  E's  proved  in  m> 
many  ways  a  difificult  test  to  interpret  that  n  few  weeks  after 

'  Sec  Cattcll  an<l  Farrsii'l:  Phyvical  sii'l  Mrmal  meaturcRiriii*  of 
the  Stadcnls  of  Colombin  UniT^raiiT.  Psychol.  Reviear  (1896),  HI;  hii>1 
Wiiuler:  Thv  CotrclalJon  ot  Mrntal  aud  Ptiyiiral  TcMs.  Ptyehoi  Re- 
view Monograph  Suppt.,  No.  16,  1901,  (ip.  63. 
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the  beginning  of  the  scries  on  Ed.,  Ev..  aiid  F.  I  introduced 
tbe  additional  experiineiit  of  (liM.Timinntion  nod  distribution  of 
colored  cards.  Ten  cards  each  of  a  different  color  were  placed 
in  a  semicircle  ou  tbe  table  in  front  of  tbe  subject,  and  be  va* 
given  a  pack  of  one  hundred  colored  cards,  ten  cards  of  each 
of  tbe  colors  represented  oi]  the  table.  He  was  instructed  to 
distribute  the  cards  as  (ai)idly  as  possible,  and  to  place  tbe 
cards  oi  one  color  in  tbe  appropriate  place.  Tbe  cards  were  so 
sbudled  ibat  no  two  cards  of  the  same  color  came  together  in 
the  pack.  Each  card  was  three  inches  square.  The  colors  1 
used  were:  white,  light  pink,  pink,  red.  yellow,  gray  green, 
very  light  gieeu,  light  blue,  blue,  gray.  The  cards  were 
placed  in  the  foregoing  order  beginning  either  at  the  left  or 
right  band.  Sometimes  tbe  white,  pink,  red  end  of  the  semi- 
circle was  placed  at  the  right,  sometimes  ai  tbe  left.  No  regu- 
lar order  was  used  and  no  habit  in  that  respect  could  be  formed. 
There  was  sufficient  difference  in  the  colors  to  make  them 
easily  distinguished  from  each  other,  but  the  differences  be- 
tween white  and  light  pink,  light  green  and  light  blue,  and 
gray  and  green  gray,  were  on  the  other  hand  sufficiently  small 
to  demand  close  attention  to  the  distribution.  Occasionally  a 
subject  would  put  two  cards  at  one  time  in  the  pile,  the  second 
card  not  having  been  bandied  and  discriminated.  This  was 
alw8)yt  counted  as  one  error.  More  often  tbe  mistakes  were 
mistakes  in  discrimination.  The  cards  which  were  tbe  most 
difficult  to  discriminate  were  sometimes  confused,  for  example, 
a  gray  would  be  placed  on  tbe  green  gray  pile.  Sometimes  in 
these  piles  there  would  be  collections  as  follows,  pink,  pink, 
pink,  white,  white,  while,  etc.,  and  white,  white,  white,  pink, 
pink,  etc.  Each  of  these  arrangements  was  counted  one  mis- 
take, since  tbe  discrimination  and  sorting  went  ou  just  as  if 
the  while  and  pink  positions  bad  been  interchanged.  The  lime 
given  in  the  tables  is  the  time  obtained  plus  a  proportionate 
amount  for  tbe  errors  of  omission. 
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In  tbe  tables  the  averages  are  grouped  according  to  the  serial 
weeks,  to  make  tbe  results  of  all  the  subjects  as  comparable  as 
possible.  Tbe  experiments  were  not,  however,  made  at  the 
same  time.  Tbe  series  on  Ed  ,  Ev.  and  F.  were  begun  August 
2a-27,  B's  series,  Sept.  5-10,  and  tbe  series  on  C.  and  P.  Oct. 
23-29.  1904  A  few  experiments  were  made  on  Ev.  Au- 
gust 21,  22,  23  and  24,  1905.  S.,  a  subject  in  another  series 
of  experiments,  but  who.se  results  will  be  considered  in  the 
appropriate  places,  was  used  July  6-21,  August  8-iq,  and  Au- 
gust 21-26.  1905.  All  the  experiments  on  C.,  P.  and  S.  were 
begun  on  tbe  same  day.  Tbe  ex[>eriments  on  sorting  the  col- 
ored cards,  it  has  been  mentioned,  were  uot  beguu  for  some 
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timi:  after  the  other  testa  with  B..  Ed..  Ev..  and  F.,  and  the 
renctidti  time  experimcnls  were  not  bcgtin  until  the  third  week 
of  the  tapping,  reading,  etc..  on  Kd..  Ev..  and  F. 

Exptfimtntal  ReiulU.  Tapping  lime.  The  results  of  the 
tapping  experimcuis  are  given  in  Table  I.  Here  wc  find  that 
on  the  whole  the  two  excited  subjcas  show  no  variation  from 
the  uotmnl,  btit  that  the  retarded  patients  are  much  slower 
than  either  the  normal  or  excited  subjects,'     B.  and  F.  start 

Tabu  I. 

B'eeHy  a**titgf»  ^lapplnt  timt  In  tliou*an^h*<ifa»econ4.     Th«ai>«roft 

mrialioHf  art  'ji^en  btlav!  Ihe  averagea.     The  numbera  t^  e-zperi- 

mtnlM,  irhm  more  or  Icm  tkan  Jtve,  are  tn  parentlteiits. 


Serial 
week*. 


Normal. 


B. 

136-7 
3.6 
(4) 


>»-7 


Depresaed. 


Kd. 
»l.8 
9.8 


Kv. 

>99-3 

(3 


Bxcited. 
C.  P. 

J80.5  149 -o 
9-S  55 
(4>         <4) 


i 

153  > 

3-4 

1.8 

(3) 

195.6 

'5  4 

364.3 
16.3 

3 

160.8 
1-9 

I3»-4 

8.6 

173.3 
6,1 
(6) 

330.7 
9.6 
(6) 

4 

a. I 

169.4 
3-5 

335-0 

3-» 

184.6 
6.7 

'i1 

5 

138.6 
4-7 

165.4 

3-9 

331.0 
13 .« 

6 

■6t.8 

f4l 



■85.0 

J.4 

140.3 

I.O 

8 

110.4 

164.0 
S6 

333.0 
48 

9 

(57.0 

it 

131. 3 

1.8 

161 .6 
4-7 

334.4 
3-9 

IS 

137.0 
3< 

334-4 
S-9 

GeDcral 
avtraga. 

IS7-8 
<»3) 

■f»? 

178.4 
<J6) 

340.7 

(39) 

1B3.6 
(14) 

144.6 

(14) 

*  I>rcMlaT  (Some  inflocncca  wbJeb  affect  th«  TBpi<lity  of  volnniarr 
moTtmaats,  Amer.  /our.  Pjychol.,  1S9),  IV,  5I4-537)  iaxtoA  that  it 
took  37  seconds,  to  make  300  tap*  on  the  first  i-lay  of  bis  series,  t.  e., 
o.t3j  bcc.  lor  ODC  tap.  He  doca  not  «talc  whether  or  not  tbjs  experi* 
mcnt  bad  bc«Q  preoedadbjany  practice  tests.    Hih general  coaclusion 
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with  approximately  the  same  speed,  but.  while  F.  improvi 
fuid  greatly  lessened  his  time.  B.  did  not  gain  in  speed  wii 
practice.  Neither  C.  nor  P.  show  much  practice  effect.  The 
slight  iiDpToveiiient  shown  by  P.  is  due  mainly  to  one  chance 
resnlt  on  the  third  day  of  the  first  week,  when  his  time  was 
greatly  slowed,  to  .157  second.  On  this  day  it  was  noted  that 
P.  was  greatly  dislractible,  and  that  he  kept  talking  through- 
out the  experiuient.  If  this  result  be  excluded  there  would  be 
ao  difference  between  the  results  of  the  first  and  the  fourth 
weeks.  This  distractibility  was  noted  throughout  the  series 
on  both  C.  and  P.,  particularly  at  the  beginning.  The  prac* 
tice  effect  shown  by  Ed.  is  coincident  with  his  general  mental 
improvement,  and  it  is  difficult  to  estimate  how  much  of  the 
increased  speed  is  due  to  the  recovery  of  the  patient  and  how 
much  to  the  practice.  In  this  and  in  the  other  experiments, 
as  will  be  shown  later.  Ev.  attained  his  greatest  .tpecd  after 
two  weeks'  practice,  and  thereafter  the  extra  practice  did  not 
seem  to  decrease  the  time  for  the  perfoniiauce  of  any  of  the 
tests.  This  is  very  different  to  the  result  found  with  Ed.,  and 
to  that  obtained  from  another  depressed  and  retarded  subject, 
S.  The  results  of  similar  experiments  on  S.  over  a  period  of 
thirteen  weeks  are  given  in  Table  II,'  S.  shows  the  gradual 
increased  speed  from  practice,  but  in  this  case,  it  is  also  impos- 
sible to  estimate  the  amouuis  due  to  recovery  and  to  practice. 
The  fact  that  there  is  an  increat^d  speed  from  the  ninth  to  the 
thirteenth  weeks,  when  there  were  no  experimenUi  in  the  in- 
terval, would  indicate  that  a  large  part  of  the  "practice  effect' 
was  due  to  the  recovery.  Similar  reductions  in  time  are  noted 
in  the  figures  given  by  Ed.  for  the  fifth  and  eighth  weeks,  and 
for  the  eighth  and  eleventh  weeks. 

Table  II. 


Wttkly  aiwTogifs  (tf  tapping  limf.  In  tkimiandthii  xtf  n 
Sutijecl,  8.,  retarded  ilepretHon, 

Kcond. 

Serial  weeks. 

I 

a 

3 

6 

7 

8 

9 

«3 

Aveisges, 
Aretagc  varia- 
tions. 

^3-3 
M-3 

310.0 

135 

J04.7 
6.9 

aoo.y 

7.6 

191.5 
6.1 

190.5 
7-« 

193-0 
r.o 

17S.0 
70 

Nninbtrs  of  ei- 
peri  incuts. 

4 

13 

Id 

10 

11 

IS 

a 

3 

(rom  hiB  work  is  Ihsl  the  ■'notiiia!  rale  (or  most  rapid  voluntary 
moveincnt  of  iherij(bt  vfrislwas  fonnd  toavcraice  8.5  laps  per  seeood." 
Olhfr  tapping  results,  bul  with  restricted  movrmenls.  will  be  found 
in  HI]  article  by  Bryati:  On  the  dcTclopmetit  ol  voluntary  motor  ability, 
Amtr.Jour.  Psyekol.  (189a),  V,  115-104. 
1  S.  bad  been  naed  iu  another  part  of  tliU  general  ceMarcb,  Bad  his 
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In  five  experiments  Ca..  another  retarded  siiliject.  aver.iged 
162  8  laps  in  30  seconds,  average  time  for  oue  tap  0.184  sec. 
In  ihmt  five  experiments  there  was  noticeable  some  practice, 
bot  owing  to  mental  confusion  it  was  deemed  advisable  not  to 
continue  the  work.  Pr.,  a  depressed  case  without  retardation 
bat  with  a  feeling  of  inadequacy,'  showed  considerable  speed 
in  movement.  Two  experiments  averaged  196.5  taps  in  thirty 
.Jecondu,  iivcriigc  lime  for  one  tap  O.153  sec.  Arranging  the 
'enhjccls  in  the  order  of  rapidity  we  have:  P..  P..  Pr. ,  B. ,  Ed., 
C.  Ca.,  S  ,  and  Ev.,  if  all  (he  experiments  are  grouped,  but  if 
the  first  week's  results  are  considered  alone  we  find  the  follow- 
iogorder:  P..  Pr..  F.,  B,  C,  Ca.,  Ed.,  S.,  and  Ev.  The  last 
four  .lubjectx,  it  will  be  remembered,  were  retarded  at  the  time 
the  experiments  were  made. 

The  average  variations  are  relatively  small,  with  two  excep- 
tions, viz..  Ev's  first  week,  and  Ed's  second  week.  In  both 
cases  the  size  of  the  deviation  is  due  to  one  relatively  slow 
day. 

Reaction  time.     The  results  of  the  simple  and  choice  reac- 
tions to  sounds  will  be  found  in  Tables  111,  IV,  and  V.     The 
exjwriments  on  B  .  C. ,  and  P.  were  begun  at  the  same  time  as 
the  other  tests.     Those  on  Ed.  and  Ev.  were  not  begun  until 
fthe  third  week,     Ev.  is  the  only  subject  to  show  any  great 
^variation  from  the  normal  in  either  simple  or  choice  reactious. 

Tabi.b  in. 

Wtekly  ar^TCve*  t^  tlniple  reaetiona  to  tound,  in  t.lu>u»andt>i*<^  a  ntcond. 

The  axtmgr  varlaUcma  art  plcitn  fcrfuio  the  ateragtt.     TKv 

numtiitrii  <tf  izprrlinent*  av  tn  parfnthnnr*. 


SeHal 
weeks. 

t 

Kortnal. 

B.           P. 

164. «      IS7-I 

(lo)      dV') 

Deprcated. 

Bd.        Bt. 

191 .3      399.0 

35.3        79-1 

(130)       C>»>) 

Rvrited. 

C.           P. 

181 .9      iSj .0 

33.7           33.5 

[140)     (.340} 

2 

('OO) 

181. 3 
10.8 

(100) 

109.3 
53-3 
(too) 

—      — 

i 

ifrS-o 

ti.2 

(100) 

178.3 

18.7 
(100) 

108.3 

41.5 

(100) 

jTenilt*  will  be  mentioned  in  this  p«per  in  cooaection  with  tbc  appro* 

?i[iue  czjxTimeiiu.     S..  a  bti*<lueas  iiibti,  whs  44  years  old  at  the  time 
he  espcrimeiitr*  were  made.     He  lisd  bad  two  prevlona  attacks  of  de- 
prcsaion  wiih  retardatioa.    The  attack  in  which  be  was  the  sublecl  of 
tome  experiments  began  In  March.  1905,  and  be  was  iliscbarK«u  from 
|tlie  boapitsi  in  September.     A  fall  account  of  the  work  on  S.  will  ap- 
pear in  a  fartheoniing  tmmber  of  the  American  Journal  of  Insanity. 
>  /.  t.,  a  leeliag  that  things  are  more  difilcnlt  to  dO,  and  a  dlslnclina- 
tioa  to  do  things. 
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Tabu  III-    Candudtd. 

^^" 

Serial 
vccIm. 

4 

Nomul. 
B.           F. 

158-4 

14.0 

CS40) 

Depressed. 
Ed.           Et. 
186- I      314-0 

34-3       48.0 
(SSO)      (tio) 

Bxcited. 

C.            F. 

'73-7      187 -5 

16.7        >5 1 

(300)      {300) 

6 

J59-9 
U.3 
(80) 

63.6 

(100) 

167.9      >9S-2 
14,0        19.3 

(240)      {170) 

9 

163.6 

It.O 

<3oo) 

'75-7 

19- 1 

(300) 

3' I  5 

57-1 

1300) 

<i 

If  the  average  simple  reaction  time  obtained  iu  the  tests  of 
college  students'  be  taken  as  the  normal  average  for  tinpiao 
ticed  subjects  we  find  the  resnlts  of  B.  and  P.,  the  two  normat 
subjects  used  in  this  work,  differ  ver^-  little  from  the  normal 
average.  The  averages  of  C,  Ed,,  and  P.  for  the  firet  week 
do  not  greatly  exceed  Wifsler's  determinations  plus  the  prob- 
able error  (j.  e.,  158  y-j-iSg).  Ed.  always  repotted  that  in 
this  experiment  his  attention  was  directed  to  making  the  move* 
menl.  If  this  statciueut  be  accepted  as  evidence  of  motor  re- 
actions, bis  reactions  may  be  considered  slow.  It  should  be 
noted,  however,  that  when  well  enough  to  be  discharged  his 
average  (ninth  week)  was  175.7.  Another  retarded  subject, 
S.,*  averaged  for  350  experiments,  50  on  each  of  seven  days, 
215.4  (probably  sensory  reactions).  The  first  set  of  twenty-five 
reactions  averaged  325.6  and  the  last  set  152.2.  This  is  a  de- 
cided slowing  in  the  first  experiments,  and  there  is  a  wonder- 
ful practice  effect  in  the  increased  speed  of  the  reaction.  The 
results  of  the  tests  of  the  Columbia  sUidenIs  are.  however,  not 
directly  compfirable  to  the  averages  for  ibe  first  week  of  my 
subjects.  It  would  be  more  justifiable  to  compare  the  results 
obtained  on  the  &rst  day  from  the  subjects  I  used.  In  thUcase 
it  should  be  remembered,  as  has  been  noted  above,  that  the 
snbjecls  were  practiced  for  a  time  before  any  time  measure- 
ments were  taken.  The  resnlts  of  the  first  day's  simple  reac- 
tion averages  are  as  follows:  B..  164.1:  Ed.,  r44.i;  Ev..  446.2; 
C,  185.9;  P-.  '92-9-     The  perfectly  normal  character  of  Ed's 

>Wiuler:  The  Correlalion  of  Menial  and  Physical  Tests.  Piytho- 
Utgictii  Review  Monograph  SuppUtneiiS,  1901,  III,  No.  16,  up,  61. 
Woodt  give*  ttof  to  iSur  as  averagci  of  normal  subjects.  Phyiiol. 
Piytkol..  Ill,  p.  416. 

^Sec  above  for  a  very  brief  aecouat  of  hfacaoditlou. 
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reacUoa  on  the  first  day  is  remarkable.  On  the  rcmainmg  five 
days  of  this  week,  however,  this  subject  aversx^*^  respectively 
213.0.  189.8,  313.8,  313. o,  and  195.7.  The  reactions  on  these 
days  are  slowed,  and  are  not  cousisteut  with  the  results  of  the 
first  day.  The  averages  for  tlie  excited  patients,  C.  and  P.. 
show  no  shortening  of  the  reaction  time,  but  on  the  contrary 
if  the  difference  to  the  norma!  i.*  considered  .sufGctent  to  uoiice 
it  is  a  decided  slowing.  The  results  which  I  have  obtained 
should  be  comtnred  with  the  results  of  other  investigations. 
The  averages  given  by  Richet '  for  simple  reactions  to  sound 
are  194  for  cases  of  melancholia  and  156  for  mania.  Bcvaa 
Lewis's  experiments  show  a  simple  reaction  to  sound  in  melan- 
cholia to  be  very  long,  o  33  second. '  The  average  for  five 
maniacal  patients  was  186.  Some  of  I^ewis's  patients,  that 
were  greatly  depressed,  gave  very  rapid  reactions,  e.  g.,  J.  H. 
B..  .13  sec.;  C.  K..  .14  sec.;  and  J,  E,.  .13  sec.  None  of  his 
excited  patients  gave  average  simple  reactions  less  than  .17 
sec.  In  Marie  Walitzky's  experiments  on  the  reaction  time 
to  soand.  it  was  fonnd  that  in  two  cases  of  excitement  the  sim- 
ple reaction  was. 173.'  v.  Tschisch  gives  the  average  of  150 
simple  reactions  to  sound  by  a  patient  recovering  from  mania 
0.07  second,'  but  I  feel  confident  that  this  time  is  too  short  to 
be  considered  typical  of  these  cases.  No  other  observer  has,  to 
my  knowledge,  found  such  a  shortening  of  the  time.  Janet 
has  also  made  numerous  determinations  of  the  reaction  time  in 
depressed  conditions.'  He  seems  to  find  in  these  conditions  a 
slowing  of  the  reactions.     The  results  obtained  by  Buccola'  I 

^DieliimHairt  dt  t^ystotogU,  Vol.  III.  p.  19.  Article  Cervevu.  No 
■Ivfinttv  iii(o*iii«tiou  ft  k'vch  rcKAnlinie  thv  ca«c*  a*rA  lii  obtatatnit 
these  rcsulu,  and  it  is  imposaibk  to  draw'  any  rompariftoii  with  tb« 
retarded  patients  with  wlicm  1  worked.  Richet  Hiy*  that  bis  results 
•r«  svcniECS  ol  mniiy  obscircrd. 

■W,  Beiian  Lewis:  7'exl -book  0/  Mental  Diseases.  Londou,  1899, 
pp.  164.  364,  and 3165.  Thcdcsi)[nntion*of  the  aubjectado  not  indicate 
wnctlicf  or  not  TCtamiitioii  wa«  preteut. 

*Wa1itzkv:  Coiitribullon  ti  r^tade  des  measuialloas  pa^chotnJtri- 
qncschct  Ics  all^nis.  Keva^  nUot..  1SS9,  XXVIII.  $83-595.  Tbcw 
caaea,  it  should  be  mentioned,  arc  mantacal  oiiilition*  in  gcuernl 
paralyiis. 

*W.  V.  Tschisch:  Delwt  die  Zcildnuer  der  cinfnchen  psircbischen 
VOTcaoge  bei  Geisinkraiikhriten,  Neurol.  Cttttralblalt.  tSSJ.  IV,  217. 

*9«e  pitlicuiaily  Nivrotei  el  idiesjixes.  ito1».,  I'sris,  189S.  Janet"* 
reralls  aic  given  in  the  form  of  curves.  The  pritiling  or  the  «nKr*v> 
inc  of  the  cuts  i>(o  badly  done  that  it  was  impouibtc.  even  with  the 
aid  of  a  tBlcTOtcop«,  todetennlue  the  fi|;iirr«  wbirb  be  hn*  obtained. 
The  general  character  of  the  curve*  give  a  fair  idea  of  bis  results, 
howercr.  In  the  coae  of  dcprcuiou,  Rei.  it  appear*  that  tbe  *imple 
resciioD  to  sound  avcraKcd  from  300  to  »o  (Vol.  It,  p.  67), 

'Buccola:  L*  legge  del  tempo  oei  fenomeni  del  pcasicca.  BiAlio- 
UtaseifHiifiea  inlemai.,\o\.  XXXVII.  The  work  done  on  the  in* 
•an*  by  Ibla  invMlieator  U  said  to  be  very  good,  but  I  hsve  been  un- 
able to  get  the  articka.    Hi*  work  ia  refeiied  to  by  WatiUky. 
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regrel  to  say  1  tavc  not  seen.    The  debile  whose  reaction  times 
are  giveo  by  Pelletier  U  probably  a  case  of  dementia.' 

The  choice  reaction  times  obtained  by  other  experimenters 
for  normal,  depressed  and  excited  students  are  very  varied.  In 
choice  experiments  similar  to  those  made  by  me  Tiscber  found 
on  nine  subjects  an  average  of  316,'  with  an  individual  varia- 
tion from  293  to  357,  In  Kraepelin's  laboratory  numerous  ex- 
periments on  the  choice  reaction  times  gave  averages  fix>m  250 
to  350.  Walitzky  found  the  choice  reactions  of  two  excited 
cases  to  average  653,  although  the  simple  .reaction  was  only 
17a,'  v.  Tscbisch*  found  a  corresponding  and  almost  propor- 
tionate increase  iu  bis  case  of  'recovering  mania.'      Lefmann,* 


Tablk  IV. 

Wwkly  meragea  <)f  choice  reaction  tlmra  In  lAounanrftAj  i\f  a  ««rand. 
lueragc  varintlon*  arr  giren  btlow  (A*  nreraat*.     Th«  nuniAw* 
<lf  eriieritntnU  art  in  partnthvaa. 


Thr 


4 


Serial 
weeks. 


Normal. 
B.  F. 

191.4 
18.1 
(60) 


350.1 
to] 


Depressed. 
Ed.        S«. 
368.0      43* -0 
S3 -3        81.3 
Cfo)         (60) 


Bxcil«d. 
C.  P. 

098.4      «5»-9 
60.7         41.S 

(J30)         (I30) 


"39 -4 

33  .9 

(so) 


351-2 
39-8 
(SO) 


334  8 
16. 1 
(so) 


"J -9 
ao.6 

(SO) 


906.8 
71.8 
(SO) 


338.1 

75 -a 
(50) 


4 

*36.9 

157.3 

44-1 

(3W) 

304  S 
55  ■« 
(330) 

376.9 

47- i 

Cso) 

363.1 
32.J 

<l5o) 

6 

»3o-3 
^5-6 
(40) 

30S.S 

47-1 
(50) 

as7-4 
58.0 

(I30) 

334-0 

387 

ttio) 

9 

336-8 

141.9 
«-6 
('SO) 

313-4 

48.5 

»3 

357-6 

34.7 

(aio) 

4 


*  Pelletier :  Les  lots  morbitlet  lit  I'asioeiaiiOH  dtt  uUas.   Paris.  1904. 
See  p.  13J. 

'Wunilt ;  Physiol.  Psychol.,  Ill,  461. 

•  Op.  fil. 
*Op.eH. 

*L«finaun:   Ucber  p«yctiomotariscbe  Storunsen  in  DeprcMtoBMn- 
•tiinden,  Piy(kot.  ArbeiUn,  1904,  IV,  6oj-65H. 
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JWtnnett  betwet*  Wtekly  areragrs  qr  chMee  and  Hmptt  rciuilfon  time* 
in  lAAiuandtAi  of  a  unronij. 


Serial 
wcelca. 

t 

B.           P. 
85-5       35  3 

Dcpreaseci. 
Ed,         Ev. 
76. 7      133.0 

Excited. 
C.           P. 

los  5       n-9 

1 

Tt.3 

69.9 

97.6 

3 

69.8 

45-7 

119.8 

4 

;«5 

71. J 

8Q.5 

105.2 

746 

6 

70.4 

as -6 

89 -5 

38.8 

9 

73-a 

66.1 

"9 

'3 

14-8 

working  in  Kraepelin's  laboratory,  obtained  the  following 
averages  respectively  for  six  typical  cases  of  dcpression-retarda- 
lion  (soo  choice  reactions  each,  do  simple  reactions  are  re- 
ported): 325.  371,  406,  469,  474,685.  The  average  vari- 
ations for  I,cfmann'ss«l>jects  were  very  large.' 

F's  choice  rcaciions  are  very  short  This  is,  I  think,  due  to 
the  fact  that  he  knew  the  coMdIiions  of  the  experiment — 
that  the  reactions  of  the  left  hand  were  not  beint;  considered. 
Although  an  attempt  was  made  to  react  naturally  with  both 
bandit,  the  knowletlge  of  the  methods  tended  to  make  him  i>ay 
more  attention  to  the  right  hand  and  the  loud  sound.  This 
was  noticeable  in  that  se\-eral  limes  he  failed  to  react  with  the 
left  hand  at  the  proper  time.  The  times  given  by  B..  C  .  Ed., 
and  P.  are  shorter  than  those  of  the  majority  of  Tischer'a 
eleven  normal  snhjecls.  Ev.,  however,  took  a  much  longer 
lime  to  differentiate  the  two  sounds  and  to  react  properly. 
The  two  excited  .subjecis,  C.  and  P..  do  not  show  any  in- 
creosetl  rapidity,  and  in  fact  their  lowest  weekly  averages  are 
not  so  low  as  the  lowest  weekly  averages  of  lid's  experiments. 

The  rennlbt  of  experiments  with  S.  were  abtiat  the  same  as 
with  Ed.     The  general  average  for  seven  days  was  356  9.    On 

'  The  lesnUa  of  I^cfmiinn'*  work  btc  mentioned  here  mainly  for  (be 
t«kc  of  coinplclriieaa.  It  areins  to  me  tliat  bis  Bi«tliod»o(  cxpcH* 
BiftitMian  or  of  calculation  must  hnvc  had  coosiderable  errors  which 
do  not  appear  from  thr  dcicrlplion.  Only  in  ihiswuycon  I  unilcr- 
•t«nd  the  reitiiiD  from  «  tnanlttcsl  patient,  Ba  .  wbo  id  50  choice  reac- 
tions had  an  nveraKt^  of  153  ami  an  Hverngc  vsrintion  of  i6u.  In  olber 
re»pects  the  atttcle  i*  nol  good.  The  Biiihor  kei-pn  rcieriitiK  to  other 
work  for  mctlioilii,  eiiiiceiHllv  to  wotk  of  KrHe[ieliu  or  bis  pupil*,  «nd 
dor*  not  Kire  any  other  indicniioo  in  his  article  of  what  n  there  at- 
tempted.  Por  example,  in  Ifac  arlicte  I.,  doe*  not  »talc  wliat  kind*  of 
•titnnii  were  UBcd  iti  the  reaction  experiment*.  For  thi*  w«  most  re- 
Itr  to  *  tnonograpb  by  ICtaepclin  published  IwcItc  years  before. 
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the  first  day  of  his  series  he  averaged  450.9,  and  on  the  last 
day  218.8.  It  should  be  remarked,  however,  that  at  the  time 
the  last  experiments  were  made  S.  was  practically  well. 

The  differences  l>etween  the  simple  and  choice  reaction  times 
are  about  normal  in  five  of  the  subjects.  In  the  case  of  Kv.,on 
certain  days  tlie  simple  reaction  time  equalled  and  sometimes 
exceeded  the  choice  reaction  time."  It  isastrilcing  fact  that  the 
choice  time  in  the  two  excited  subjects,  who  were  supposed  to 
have  rapid  associational  processes,  is  not  shorter  than  the  nor- 
mal choice  time  or  the  choice  time  of  Ed. 

Considering  the  reaction  limes  as  a  whole  it  is  apparent  that 
the  excitability  of  the  maniacal  patients  is  not  evidenced  hy  an 
increase  in  the  speed,  and  that  the  retardation  is  not  neces- 
sarily a  decrease  in  the  speed  with  which  a  movement  is 
initiated.' 

The  average  time  of  reading  one  word  has  been  determined 
by  Cattell  for  himself  to  be  0.138  second,  and  Richet'  has  found 
that  he  is  able  to  spealc,  or  to  think  about  ten  syllables  in  one 
second.  The  results  on  the  six  subjects  of  the  present  work 
are  given  in  Table  VI.  The  time  taken  by  my  two  normal 
sabjects.  B.  and  P.,  is  much  longer  than  that  taken  by  Cattell. 
P.,  an  excited  subjecl.  took  about  the  same  time  as  B.;  C, 
Ed,,  and  Ev.  are  distinctly  slow.*  As  the  experiments  pro- 
gressed the  normal  and  depressed  subjects  improved,  but  the 
excited  patients  did  not.  The  percentages  of  improvement  due 
to  the  exercise  in  this  test,  t.  *r. .  one  hundred  minus  the  best 
weekly  average  divided  by  the  average  for  the  first  week,  are 
as  follows:  B.,  1096;?.,  13%;  Ed.,  37%;  and  Ev.,  iSJt. 

■  These  results  have  beeu  contiderecl  in  some  detail  iii  n  previous 
paper.  FfBOji:  Anomnlous  Reoctioa  Times  in  a  c«se  of  Manir-depre*- 
■Itc  Depression.  Ptychol.  Bullelia.  1905.  II,  %i%-iyi.  Stnillar  results 
were  obtaineil  ia  later  ezpeiiments  with  S,  T\\t  coiiiIitioD.  tliervloic, 
i*  one  which  in»y  be  more  or  less  cliaractcriatit;  o(  certain  esses  of  re- 
larilation.  A  full  accounl  of  the  work  ou  S.  will  be  founi)  in  the 
American  Journal  0/ Insanity,  Piam  and  Hamilloa  :  The  eBects  of 
ezctcisc  upon  the  telnrdation  ill  conditions  ol  depression,  1905, 

*  From  llic  lesults  of  fali);ue  experimeuls  Hoch  hns  conclixled 
that  the  rrlanlHllon  corner  piiucipslly  at  the  bc^iiinitiK  of  a  move- 
ment: Oh  certain  studies  with  the  Ergograph./tmrwa/ u/ AV/tom 
and  Afenlol  Pisease',  19DI.  XXVIII,  610^18.  The  present  series  of 
experiments  do  not  besr  out  tins  couclusiou,  but  I  prefer  to  Await  fur- 
ther results  before  making  any  definite  denial  on  this  point.  1  be- 
Here  the  exulsuation  offered  hy  Hoch  for  the  conditions  which  he 
found  to  be  tuc  most  plausible  one,  although  it  does  not  fit  the  results 
of  the  present  work. 

>  IHitiontiaire^  III,  p.  10, 

'Theesiculacion  of  a  few  recordsOD  the  basts  ot  syllables  gam  fof 
V,  .104  sec.  (or  reading  one  syllable.  The  time  of  the  other  ant^ectt 
for  reading  a  syllable  may  be  determined  approximately  by  mnltiply- 
log  the  figures'in  the  uble  by  .6. 
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TablB  VI. 

Wetkly  average  time  In  thoiuandths  qf  a  tteottd  for  readlrm  one  viord. 
Ute  aterage  variatlont  are  ^iven  below  the  averaget.     The  num- 
bers <)/  experlmenia,  uAen  more  or  tea*  than  Jive, 
are  In  parenUeaea, 


Serial                 Normal.  Depreaaed.                  Excited. 

weeka.              B.           P.  Ed.        Et.                 C.          P 

376.3      198.0  545-0     394.0  339.0      366.0 

I                  19-9         50  86-5         9.0  16.0       lo-o 

(4)          (3)  t4J         (3)                (4)         U) 


3 

377.6 
14.3 

179-8 

11.8 

f4) 

497.3 

23.6 

333.0 
34-4 

3 

'53-4 
33,3 

183-5 

470-0 
14.0 

(6) 

337-8 



4 

186.6 

3-S 

451-a 

13-8 

346.3 

13.3 

343.6 
13-9 

Hi 

5 

176  8 
7-3 

378.8 
39.8 

331 -6 

30.S 

— 

6 

249-8 

368.8 
18.0 

376.8 

6.6 

8 

173.0 
6.8 

347-8 

13.6 

333-6 

34-3 

9 

348-6 
16-3 

II 

181. 3 

9-8 

343-0 
14.0 

339.0 
18-0 

15 

194.4 
4.9 

373  0 

10-4 

T*HUt  VII. 

Weekly  averagee  qj  time  In  aeconda  for  marleing  100  e'l.     The  average 

variatioTie  are  given  below  the  averagee,  and  on  the  third  line  the 

average  numfcer  of  mittaket.    The  numftere  of  ezperimenls, 

when  more  or  leae  than  fine,  are  given  Jn  pareatheeea. 


Serial 
weeks. 

I 

Normal. 
B.           F. 
no. 3       0.O 
13-8         6-7 

3-3            3-3 

.6)           (5) 

Depresaed. 

Ed.         Ev. 

i45»      131-5 
13-6       33-8 

73       33-a 
(6)         (6) 

Excited. 

C.           P. 

135.8      149.3 

7.4        18.8 

13-5        14-5 

(4)          W 

2 

108.8 
7.0 
1.8 

83.6 

5.1 
0.6 

133.6 
14-7 

5-4 

153  6 
18.4 
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TaB(.r  Vll.     CondHded. 


Serial 
weeLs. 


Normal. 
B.  P. 

iii.o       83.4 


Depressed. 
Ed.  Ev. 


Excited. 
C.  P. 


6.0 
*-4 


9-3 
0.1 


1(^.6 

6.7 
5.8 


t3.6 
t6.o 


13»  8 

»43-4 

4 

4.6 
11-4 

13. 1 
1.4 

iia.o 

80.0 

■oS.o 

154  4 

130.6 

131   0 

6 

7-» 

3S 

5» 

103 

5-5 

3-6 

1.8 

0-3 

6.0 

18.6 

7-4 

a.o 

9 

103.6 
8.1 

79.6 
5  9 

103.6 

6.3 

163.4 
16.5 

0.2 

0.0 

3-4 

13. 0 

76.0 

166.8 

13 

7-5 

8.1 

0.0 

14.  J 

(4> 

ThediscriminatiDg  aod  maikingof  the  one  hundred  letters  in 
the  pnragraph  of  printed  matter  was  at  first  a  very  slow  process 
in  both  the  depressed  and  excited  patients.  Table  VII  gives 
the  results  of  the  six  subjects  The  averages  and  average  vari- 
ations as  well  as  the  average  number  of  errors  are  given, 
Tbese  experiments  were  begun  at  the  same  time  as  the  reac- 
tion experiments,  i,  e..  3d  week  for  F.,  Ed,,  and  Ev.  As  the 
experiments  progressed  there  was  an  increase  in  speed  and  a 
decrea.se  in  the  number  of  omitted  letters  for  all  the  subjects 
except  Kv.  Practice  increased  Ev's  time  but  also  increased  bis 
accuracy  These  results  cannot  be  directly  compared  with  the 
results  obtained  from  college  students,'  but  in  comparison 
both  11.  and  F.  are  quite  rapid  in  the  performance  of  the  task. 
Neither  C.  nor  P.  are  so  speedy  as  the  two  normal  subjects, 
and  P.  is  slower  than  the  retarded  patient,  Ev.  There  is  not 
much  difference  in  time  for  the  Erst  weeks  of  C.  and  Ed.,  C. 
was  a  trifle  faster,  but  Ed  was  considerably  more  accurate. 
Ed  was  quicker  than  B.  after  the  second  week,  but  be  did  not 
approach  in  accuracy  to  that  of  B  Ca  ,  another  retarded  subject, 
averaged  in  four  experiments  1335  sec;  A.  V..  10.3.:  with 
average  omissions  36.5.  These  results  are  similar  to  those  of 
Ev.  The  lime  taken  by  S  for  this  experiment  averaged  longer 
than    Ed's  time;  twelve  experiments  in  one  week,  average, 

■Wiss)«r:  ofi.  at..  370  college  stmlents  discrimJQated  and  marked 
oBe  hundred  A's  in  a  total  of  aix  hiindred  letters  iu  loo.I  seconda  with 
an  atcrege  of  i.l  errors. 
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152.7  sec.;  A.  V.,  8.6;  average  number  of  omUsion!;,  lo.l-  In 
this  case  practice  for  one  week  decreased  the  number  of  errors, 
but  uot  the  time. 

The  results  of  the  adding  experiments  arc  given  in  Tables 
VIII  and  IX.  The  actual  time  was  not  determined  for  F.  and 
uo  results  are  given  for  bim  in  Table  IX.  P.  is  the  most  rapid 
of  all  the  subjects,  probably  because  a  large  part  of  his  busi- 
ness was  that  of  bookkeeping.  Ed.,  who  had  had  cousideiable 
experience  in  addiug  in  his  business  as  htitel  clerk,  was  notice- 
ably retarded,  particularly  during  the  first  two  weeks.  The 
total  and  actual  times  taken  by  Hd.  were  greater  st  first  than 
any  other  itubjcct,  and  C-,  who  had  had  little  experience  in 
this  kind  of  work,  may  be  considered  approximately  normal, 
although  the  time  which  he  took  for  the  work  was  more  than 
that  of  the  other  excited  patient  or  of  the  two  normal  subjects. 

The  actual  time  gives  a  more  accurate  estimate  of  the  rapid* 
ity  or  slowness  m  the  additions  than  does  the  tola!  time.  The 
two  cases  of  retardation  had  to  be  prodded  continually  at  first  to 
keep  on  with  the  work,  and  C.  had  a  tendency  to  lie  back  and 
to  rest  between  each  problem,  which  tendency  had  to  be  over- 
come. This  is  noticeable  in  the  time  lost,  the  differences  be- 
tween the  total  and  actnal  times.  B.  averaged  in  lost  time 
about  13  seconds,  P.  11  seconds,  C.  18  seconds,  and  Ed.  and 
Ev.  about  19  seconds  in  each  test.  We  find,  therefore,  the  fol- 
lowing order  of  rapidity  in  the  first  week:  P..  F.,  B. ,  C.  Ev., 
Ed.  A  striking  fact  is  that  Ev.,  who  was  so  decidedly  retarded, 
much  more  so  than  Ed.,  was  much  more  rapid. 

Taslx  VI  II. 

Werktl/  ovfroffM  </  tvtal  time  in  ntcomiii/or  adding  twenlv  probttmt.     t%e 

atvrnffe  variattoat  are  fthm  hploip  the  ari-ragn.     Thn  miflibfrt 

qf  nperimitnfx.  loAfn  nwirr.  or  t(n«  tttanjtii«,  art 


SPTi«l 
wMkt. 


Kotmo-I. 

B.  V. 

127. s      106-3 


Dcprc3*cd. 
PA.         Rv. 


Bzcilcd. 
C.  P. 


(4) 


II.S 

(4) 


31*.  a 

87,4 


ai4'0 

33.0 


183-5 
4.0 

(4) 


90.8' 
35 
14> 


a 

103.7 

313.6 

15-9 

198.4 
39.9 

3 

III. 6 
4-7 

93-8 
5.6 
(3) 

i7;-a 

ii-S 

(6) 

iQa-S 
6.5 
(6J 

4 

93.3 
35 

'^1:5 

157-8 
9.6 

171-4 
3-7 

8s  .8 
t.S 

5 

8S.0 
1.6 

140-4 
10,3 

1598 
5-8 
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Tabj^  VIII.    Conduded. 


S«ri*l 
weeks. 

< 

Noroial. 
B-            P. 
109.5 

(.5 

DepresMd. 
Ed.         Et. 

Bxcjted. 
C.          P. 
164.1       83.1 
47         1-8 

8 

89.8 
4-8 
(4) 

1414 
13- 1 

161.1 
Jo-6 

9 

101.4 
0.7 

II 

83.3 
30 

116.4 
6.9 

IS3-8 
6.6 

1$ 

81-4 
4  5 



161 .8 

10.6 

Weekty 

Tab LB  IX. 

average*  of  actual  lime  In  teeond*  /or  adding  tamtty  proMttn*. 
arpragt  rarlaUont  are  gitirn  hrXotB  the  afrTagfa.     TAe  nanttitri 
of  rjperimejils,  jehim  more  or  tens  lluinjici:. 
are  ffloen  (n  parentkrjet. 

Serial 
weeks. 

I 

Normal, 
B. 
III. 6 
5.9 
C4) 

Depressed. 

Ed.          Rv. 

379.6      191 .J 

84-3        M-5 

Excited. 

C.        P. 

161 .6       78. 3 

74          4-5 

C4)           (4) 

a 

93-3 
2-5 

177-8 

ZI.O 

171.6 
17.9 

3 

100 .0 
5-4 

151-3 

10. » 

(6) 

141. 1 
5  4 
(6) 

4 

■  ti-o 
6.8 

I43-» 
8.8 

154.6 
3-5 

75-9 
1.9 

5 

"7.5 
9.0 

146.1 
5-» 

6 

95  4 
^4! 

148.8 
5-8 

71.9 
3-' 

8 

"4-5 
9-4 

141.8 
10.4 

9 

88.5 
0.4 

tl 

lit. 4 
5-7 

137-0 
5-0 

15 

141.6 

M-5 
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The  practice  improvenient  is  most  marked  in  the  case  of  Ed,, 
a  result  which  has  been  found  aUoiothe  previous  experiments. 
Bat  to  Increase  to  speed  does  not  follow  an  increase  in  the  num- 
ber of  cxpciimcnls.  Vcrjsoon.  in  the  third  wcek.Ev.  attains  his 
maximum  speed  aiid  thereafter  there  is  no  impro^'ement.  All 
the  other  subjects  improve  to  the  end  of  their  series,  and  this 
improvement  is  marked  even  when  rest  intervals  of  two  or  three 
weeks  are  taken.  The  greatest  tmprorement  is  found  for  Ed. 
He  has  mnch  more  to  be  improved.  Here  a^in  it  is  difficult 
to  determine  how  much  the  increased  speed  is  due  to  the  prac- 
tice and  how  much  to  bis  recovery.  Much  of  the  'practice 
cffirct'  is  undoubtedly  due  to  the  improvement  in  the  mental 
condition.  The  greatest  improvement  In  the  other  subjects  ts 
only  35  per  cent. ,  1'.  e. ,  Ev. ,  and  in  B.  and  P. ,  with  about  the 
same  number  of  experiments  the  results  of  the  last  week  show 
only  23  [Kr  cent,  gain  in  speed.  In  Ivd's  experiments  the 
times  of  the  last  week  are  only  forty  per  cent,  as  long  as  those 
of  the  first  week,  an  improvement  of  sixty  per  cent. 

In  tbe  fourth  week  of  the  series  on  C.  and  P.,  the  ninth 
week  on  B.,  and  the  eleventh  week  of  the  work  on  Ed.,  Ev., 
and  P.,  I  had  all  th«  subjects  count  from  one  to  one  hundred, 
and  to  add  as  rapidly  as  possible  ottc  hundred  two-digit  prob- 

264 
lens.  One  hundred  problems,  r.  f. ,  9  3  8,  were  placed  on  a 
sheet  of  cardboard  and  instructions  given  to  add  the  individual 
problems  and  to  speak  tbe  results  as  rapidly  as  possible.  After 
this  I  had  each  subject  count  at  a  maximum  speed  from  one  to 
one  hundred.  The  times  were  taken  by  a  stop  watch.  The 
results  of  the  experiments  are  given  in  Table  X. 

Taslx  X. 

Avtragt  Umt  (a  uconi*  for  oditlng  one  Aundrcd  tai>-Jlgv,re  probUm*,  and 

for  eounting  from  one  to  onit  hundrrd.     The  antrofn  wiatiOM  art 

pf««n  below  thf  avfragt*.     Tlif.  number-*  </ e^ertnwnt* 

are  In  ptirent/ieatt. 


100 
Problem*, 

Noitaal. 

B.           P. 

S5.0       69.1 

RcUrded. 

Bd.           Bv. 

I8.S        9t.i 
6.3          8.S 
(4)           (4) 

Excited. 
C.         P. 

1440       70-5 
0-0           ^.s 

CoDtitiBg, 

(4> 

ai.4 

('.5 

31-5 
»-3 
(4) 

62. D 
4.0 

(4> 

JI.O 

340 
0.0 

(2) 

Difiermce. 

37" 

46.7 

47-3 

30.3 

93.0 

36-5 

At  the  time  these  experiments  were  made  Ed.  was  not  ap- 
preciably retarded,  i.  e.,  he  was  not  retarded  to  a  degree  that 
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could  be  (lefermined  by  obserratioD  or  by  any  rough  teste. 
His  rapidity  in  this  expetiraeut  showed,  moreover,  that  he  was 
not  retarded  in  comparison  with  the  Other  subjects.  C.  and  P. 
at  this  time  were  both  excited. 

It  is  interesting  to  note  that  the  general  time  relations  be- 
tween the  subjects  of  the  same  class  are  the  same  for  these  sim> 
pie  additions  and  for  the  more  complicated  addition  problems 
on  the  same  days.  Thus,  for  example,  Hd.  took  8i^  as  long 
as  Ev.  for  the  five-digit  problems  and  85^  for  the  one-digit 
problems.  F.  took  80^  as  long  as  B.  for  the  one  digit  and 
83%  for  the  five-digit  problems,  and  P.  in  both  cases  approjc- 
imated  50%  of  the  lime  needed  by  C. 

In  the  comparison  of  the  figures  given  in  Tables  Vltl,  IX, 
and  X,  wc  are  justified,  I  think,  in  considering  that  a  large 
part  of  the  time  taken  by  Ed,  at  first  for  the  five-digit  problems 
was  due  to  the  retardation,  and  that  much  of  his  improvement 
was  due  to  the  recovery.  Part  of  the  improvement  undoubt- 
edly was  due  to  practice.  P.  continued  to  sliow  considerable 
speed  in  addition,  and  C.  was  consistently  slow.  The  time  of 
counting  for  P.  was  not  proportionately  so  fast,  but  C's  coont- 
jug  time  was  slow.  Ev.  also  had  slow  counting  time.  Consid- 
ering the  time  alone  we  might  say  that  both  C.  and  Ev.  showed 
a  retardation,  but  it  was  apparent  that  the  slowing  of  C.  was 
due  rather  to  an  awkwardness,  and  that  Ev's  was  due  to  some 
retarding  influence.  C.  showed  throughout  the  experiments,  as  is 
indicated  In  all  the  tables,  a  decided  mental  and  physical  clum- 
siness which  was  not  at  all  characteristic  of  Ev.  The  long  av- 
erage time  taken  by  B.  for  the  one  hundred  problems  was  due 
to  the  result  of  one  experiment,  in  which  some  event  must  have 
occurred  to  greatly  lengthen  the  time.  On  one  day  B.  took  105 
seconds  for  the  test.  If  the  other  results  be  considered  apart 
from  this,  we  find  an  average  time,  58.8  seconds,  A.  V.,  3.0. 

The  difference  in  time  between  the  addition  and  the  count- 
ing may  be  taken  as  approximately  the  time  of  the  mental 
Operation  of  adding.  This  difference  is  large  for  C.  and  small 
for  Ev.  We  also  see  that  the  results  of  the  other  subjects  agree 
with  each  other  quite  well,  and  that  there  is  a  correspondence 
between  these  differences  aud  the  choice  time  (choice  reaction 
time  minus  simple  reaction  time). 

Ed.  shows  no  retardation,  in  adding  the  one  hundre<t  prob- 
lems, in  counting,  or  in  the  adding  time.  Ev.  is  slow  in  add- 
ing and  counting  but  the  adding  time  is  rapid.  C.  is  slow  in 
counting  aud  much  slower  in  adding,  and  bis  adding  time  is 
very  slow.     P.  shows  nothing  abnormal.' 

'The  averages  loi  this*iperiu)«[it  illustrate  well  tbe  danger  of  dittw- 
iog  cODclasions  too  baatity  from  time  measurcmeQts  of  mental  pbe- 
nomena.  The  most  evidcut  coiiclusious  from  these  retults  alone 
would  betbat  C.  was  retarded  at  tlic  time  the  expenmeats  weie  made. 
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In  the  discrimmation  aod  distribntioD  of  one  hundred  colored 
cards  results  were  obtaiued  (Table  XI)  similar  to  some  already 
discussed.  Ev.  vtos  ^-er}-  slow,  C.  waa  alow,  P.  was  medium 
in  rapidity,  and  B.,  Ed.,  and  F.  were  rapid,  increasiag  in  tbe 
order  n&med.     All  the  subjects  improved  from  piactice. 

Taklx  XI. 

W4til)i  ittera^^  llmt  in  aretnda /or  diacrimljuittnff  and  ilUtribittbiff  one 

haiulrtd  coJorcd  eardn.     Tkr  average  Turiatlims  art  glvRn  bebna 

tkt  WMnv'*-     "^^f-  number*  <i/  etj>erlm«nt*,  whm  mon 

or  let*  IftanJlvD,  art-  (n  purrntftMM. 


Serial 
week). 


Normal. 
B.  F. 

157.5      "9-8 

l»^         (4^ 


Depressed. 
Ed.         Bv. 
151 .o     422.6 
30.1 


M.S 


Szciled. 
C.  P. 

30I.O 

ai.3 

(4) 


190.0 

'4 


1 

133-8 
7.8 
(4) 

12S.0 
0.0 
(I) 

141. 5 
14 -5 

tee  .8 

_— 

(88.1 
7.8 

134  8 
5-9 

105.1 
3.6 

109  0 

7-4 

370-8 
15.8 

171.2 
3-4 

t>2.4 

4.1 

tll.O 

4.0 
(a) 

376.8 
»S-4 

CoHftusians.  When  tbe  lestilts  of  all  the  experiments  are 
considered  it  is  evident  that  tbe  excited  patients  do  not  show 
any  consistent  increase  in  speed  over  the  normal  or  depressed 
patients.  The  maniacal  condition  is.  therefore,  not  an  increased 
motor  ability  but  merely  an  iiicrea-sed  motor  diffusion. 

The  retarded  subjects,  on  the  other  hand,  were  slow  at  the 
beginning  of  all  the  series,  but  this  retardation  in  the  time  of 
mental  processes  Is  not  regular. 

For  the  performance  of  what  we  may  call  the  more  complex 
mental  processes,  e.  g.,  choice  reactions,  adding,  etc.,  the  re- 
tarded subjects  do  not  take  'proportionately  so  long  a  time  as 
they  do  for  simpler  acts.  The  maniacal  patients  tend  to  keep 
the  normal  relations. 
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In  the  retarded  patients  considerable  practice  effect  was 
found.  This  was  more  noticeable  during  the  first  few  experi- 
ments. In  other  work  I  have  shown  Ibal  general  exercise  in- 
creased the  speed  of  some  mental  processes  in  a  case  of  retarda- 
tion, and  at  the  same  lime  lowered  the  thresholds  for  pain  and 
touch  sensations.  These  facts  indicate  that  this  class  of 
patients  may  be  improved  to  some  extent  by  systematic  exer- 
cise, i.  «..  theirmovements  may  be  made  more  rapid.  Thi.'* would 
not  cure  the  depression  but  would  help  by  lessening  the  re- 
tardation. In  every  person  tbere  is  a  tendency  for  the  fortna- 
lioD  of  habits,  and  not  the  least  in  the  insane.  It  is  probabEe 
that  in  many  cases  there  is  formed  the  habit  of  ^wncss, 
and  this  may  be  supplanted  by  an  activity  habit  formed  by 
exercise. 

Prom  the  resnlts  of  the  simple  reaction  and  the  tapping  ex- 
periments it  seems  unlikely  that  the  retardation  comeit  princi- 
pally at  the  beginning  of  the  movement,  as  has  been  suggested. 
If  the  retardation  was  a  slowing  in  starting  we  should  expect 
to  have  a  definite  time  added  to  the  normal  time  for  all  psy- 
cho-motor activities,  and  otherwise  to  keep  the  normal  time 
relations  (minus  this  time)  for  all  mental  processes.  More  de- 
tailed experiments  are  needed  ou  this  subject. 

I  have  previously  suggested  that  the  retardation  may  be  a 
general  lowering  of  the  irritability,  but  from  the  experiments 
already  made  it  is  not  (ully  settled  where  the  (supposed)  low- 
ered irritability  is.  Some  experiments  which  I  have  made  show 
that  in  cases  of  retardation  the  tendon  reflexes  are  slower  than 
normal  and  that  the  skin  sensibility  is  dulled.  In  conjunction 
with  the  fact  that  the  addition  of  extra  mental  processes  does 
not  greatly  increase  the  total  time,  these  facts  would  indicate 
that  if  there  is  a  lowering  of  the  irritability  such  lowered  irri- 
tability is  not  principally  in  the  brain  but  rather  in  the  periph- 
eral parts  of  the  body,  particularly  the  nervous  system.  I 
expect  to  take  np  this  matter  in  more  detail  in  another  paper. 

In  only  a  few  cases  are  the  average  variations  for  the  iosaue 
sabjects  greater  than  normal. 
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ACQUISITION  OF  WRITTEN  LANGUAGE  BY  PRIMI- 
TIVE  PEOPLES. 


By  ALBXANDK&  F.  CaAMttBKI.^IK. 


The  following  notes  are  offered  as  a  brief  contribntion  to  the 
psychology  of  hinguagc  learning  from  the  field  of  Americau 
linguistics.  The  liteiatune  conceraing  the  acquisition  of  writ- 
ten luiguage  by  primitive  peoples  is  very  limited  in  extent, 
and  the  autoor  has  endeavored  to  bring  together  here  what  is 
known  of  the  attempts  by  missionaries  and  others  to  enable 
certain  American  Indian  peoples  to  read  and  write  their  own 
tongnes.  The  remarkable  esse  with  which  this  has  been  done 
in  some  ca.se.s  is  an  important  fact,  psychologically  and  peda- 
gogically. 

).  AlgoHkian.  The  first  attempt  to  make  the  Algonkian 
Indians  acquire  an  Indian  or  a  European  language  by  means 
of  a  specially  prepared  syllabic  alphabet  was  that  of  P^re 
LeCIercq.  a  Recollect  missionary  among  the  natives  of  Gasp^ 
for  many  years,  beginning  with  1655.  Following  is  his  own 
account  of  the  origin  and  development  of  these  characters,  as 
given  by  Sliea: 

"The  easy  method  which  I  found  for  teaching  onr  Gaspe- 
siaus  their  prayers  with  certain  characters  which  I  formed, 
effectually  convinces  me  that  the  majority  would  soon  become 
instructed:  for,  indeed,  I  should  find  no  more  difficulty  in 
teaching  them  to  read  than  to  pray  to  God  by  my  papers,  in 
which  each  arbitrary  letter  signifies  a  particular  word,  and 
some  even  two  together.  They  so  readily  grasp  this  kind  of 
reading  that  they  learu  in  a  single  day  what  they  would  never 
have  been  able  to  retain  in  a  whole  week  without  the  aid  of 
these  cards,  which  they  call  kignamolitwer  or  kaUguenne. 
Tliey  preserve  tlie.se  instructive  papers  so  carefully  and  prize 
them  so  highly  that  they  keep  them  very  neatly  in  little  bark 
cases  adorned  with  wampum,  beads  and  porcupine  quills.  .  , 
.  .  Oar  Lord  inspired  me  with  this  method  the  second  year 
of  my  mission,  when,  being  greatly  embarrassed  as  to  the  mods 
inwhidi  I  .thould  teach  the  ludLans  to  pray,  I  noticed  some 
children  making  marks  on  birch-bark  with  coal,  and  they 
pointed  to  them  with  their  fingers  at  every  word  of  the  prayer 
which  they  pronounced.  This  made  me  think  that,  by  giving 
them  some  form  which  would  aid  their  memory  by  fixed  char- 
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acters,  I  should  advance  much  more  rapidly  than  by  teachiog 
on  the  plan  of  making  them  repeat  over  what  I  said.  I  was 
charmed  to  know  that  I  was  not  deceived,  and  that  these  char- 
acters which  I  had  traced  on  paper  produced  all  the  eSects  I 
desired,  so  that,  in  a  few  days,  ihey  learned  all  their  prayers 

without  difficulty I  enlarged  them  so  as  to  include 

all  the  prayers  of  the  Church,  with  the  sacred  mysteries  of  the 
Trinity.  Incarnation,  Baptism,  Penance,  and  the  Redemption." 

In  liis  Algonquian  Bibliography  Pilling  gives,  from  LcCtercq, 
a  facsimile  of  the  Lord's  Prayer  in  these  Micmac  "hieroglyph- 
ics" (p.  304).  It  will  be  seen  that  some  of  them  arc  quite 
complicated.  These  characters  cautinned  in  use  among  the 
Micmacs,  who,  as  late  as  1881,  according  to  Dr.  J.  G.  ShcAi 
could  "write  and  read  them." 

In  1866,  Rev.  C.  Kauder,  a  Redemplorist  priest,  who  had 
gone  over  to  theTrappists  at  Tracadie,  N.  B.,  where  he  studied 
the  Micmacs  and  llielr  hieroglyphics,  publi.shed,  with  the  title. 
Buck  das  gul.  entkaiteHd  den  Kalechismus.  Betradiiung,  Geiang 
(Wien.  1S66),  a  catechism,  hymn-book,  and  book  of  devotion 
in  Micmac  "hieroglyphs"  with  interlinear  wording  in  Ger- 
man. In  this  work  he  is  said  to  have  been  aided  by  Michael 
Christmas,  an  educated  Indian  of  Nova  Scotia.  A  facsimile 
of  the  titie-page  of  this  book  is  given  by  Pilling  (p.  274), 
Cuoq,  in  his  Lexique  d<  la  langue  Iroquoise  (Montreal.  1882) 
writes  of  the  work  of  Kauder  as  "fort  beau  el  Irfes-ing^nieux, 
mais  aussi  trt^s-dispendieux  et.  ^  mon  avis,  fort  pen  pratique." 
But  the  Abb^  Cuoq  was  no  friend  of  "new  graphic  systems," 
Micmac  MSS.  exist  in  these  "hieroglyphs,"  but  since  Kau- 
der's  book,  none  seem  to  have  been  printed,  at  least  to  any 
extent.  For  Kauder  a  special  font  of  t.vpe  was  cast  in  Vicuna. 
It  is  very  interesting  thai,  so  early  as  the  middle  of  the  seven- 
teenth century,  an  attempt  should  have  been  made  to  give 
these  Indians  a  reading  knowledge  of  language. 

About  1840.  Rev.  James  Evans,  for  many  years  a  Methodist 
missionary  among  the  Cree  and  other  Indian  tribes  of  the 
Hudson  Bay  region  centering  about  Norway  House,  bethought 
himself  of  applying  a  phonetic  system  for  translations  into  the 
Cree  language,  developing  by  1 841  what  is  now  called  the 
"Cree  Syllabary,"  or  "  Evans's  syllabarj',"  The  idea  seems  to 
have  come  to  biro  from  some  of  the  shorthand  systems  ex- 
ploited alwnt  this  time  in  England,  as  may  be  seen  from  com- 
paring bis  characters  with  those,  f,  g..  of  Pitman,  etc.  In 
1841  Evans  began  to  teach  his  system  to  the  Cree  Indians,  and 
soon  set  about  printing  books.  Thg  very  earliest  types  were 
whittled  from  blocks  of  wood  with  a  pocket  knife;  the  ink  wsis 
made  from  soot;  the  "paper"  used  was  bircb-baik.  Some  of 
the  original  type  and  birch-bark  books  ate  still   preserved. 
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Having  been  for  some  years  refused  permission  by  the  Hudscm 
Bay  Company  to  import  press  and  types,  he  '  "cast  leaden  blocks 
from  the  lining  of  the  chests  iu  which  lea  was  brought  into  the 
country,  and  whittled  Ihem  into  shape  as  best  he  conid,  and. 
by  a  rough  improvised  press  of  his  own  manufacture,  succeeded 
in  printing  many  hymns,  sections  of  the  Holy  Scriptures,  and 
primary  tichool- books,  which  were  of  great  service."  A  set 
of  these  home-made  types  was  sent  to  England,  and  soon  the 
Hudson  Bay  Company  gave  their  consent,  "to  have  a  font  cast 
and,  with  a  press,  sent  otit  to  Norway  House,  pledges  bciog 
given  that  they  would  be  used  only  for  mission  work."  Evans 
himself  did  not  live  long  to  carry  on  his  work,  dying  in  No- 
vember, 1846,  after  returning  to  England.  His  labors  have 
been  contintied  by  others,  however,  and  to-day,  "the  difTerent 
fflb*tribes  ioclnded  in  the  Crce  confcracy  arc  supplied  with 
native  literature  to  a  greater  extent  than  any  of  the  other  Indian 
tribes  in  Canada  (Maclean,  Canad.  Sav.  Folk,  p.  283)."  and 
"(ew  Crcc  Indians  can  be  found  who  arc  not  able  to  read  the 
literature  printed  in  the  syllabic  characters  (p.  85)."  The 
raocess  of  this  syllabary  was  early  reported  by  Ballantyne.  io 
his  fludsoH  Bay  (I.oad..  1848),  where  we  read  concerning 
Evans  at  Rossville  (died  by  Maclean): 

"I  spent  a  pleasant  afternoon  in  sauntering  about  the  village, 
and  in  admiring  the  rapidity  and  ea.se  with  which  the  Indian 
children  conld  read  and  write  the  Indian  language  by  means  of 
8  sj'Uabic  alphabet  invented  by  their  clergyman.  The  same 
gentleman  afterwards  made  a  set  of  leaden  types  with  no  other 
instrument  than  s  pen-knife,  and  printed  a  great  many  hymns 
in  the  Indian  language  (p.  159)."  Rev.  John  Maclean,  in  his 
book  on  The  Indians  iyorcnUi,  iSSg^.saysof  Evand'ssyllabary; 

"It  is  so  simple  in  construction  that  an  Indian  with  average 
intelligence  can  memorize  the  whole  in  a  day,  and  in  less  than 
one  week  read  fluently  any  book  written  upon  this  plan  (p. 
356)."  Many  of  the  Indians  have  learned  to  read  fluently 
"with  00  other  teachers  but  the  Indians  around  the  camp- 
fires." 

The  northern  Crecs.  among  whom  Evans  labored,  have  nat- 
urally taken  to  it  mo^,  but  later  on  it  obtained  a  footing  among 
the  Plains  Crees  and  the  Stonics,  who,  according  to  Maclean, 
"read  the  books  printed  in  this  system  fluently,  and  write  let- 
ters in  it.  some  of  which  I  have  in  mypos.-w:ssioii."  By  Rev. 
E,  J.  Peck  the  Evans  syllabary  has  been  adapted  to  Eskimo, 
and  by  Father  Morice  to  the  Carrier  language  of  the  Athapas- 
can stock.  Protestant  and  Catholic  missionaries  use  it,  and 
the  Indians  of  several  tribes  write  it  on  birch-bark,  etc.  The 
total  of  the  litcr.ilurc  ext.itit  umong  all  the  tribes  employing 
the  Evans  syllabary  or  modifications  of  it  is  quite  considerable. 
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as  revealed,  e.  g.,  by  the  titles  in  E^lliug's  bibliographies,  and 
it  has  certainly  "exerted  s  great  educating  influence  over  the 
minds  of  the  people."     Maclean  remarks : 

"Bjr  means  of  this  syllabary  a  clever  Indian  can  memorize  lo 
an  hour  or  two  all  the  characters,  and  in  two  or  three  day»J 
read  the  Bible  or  any  other  book  in  his  own  language."  Fill- 
ing, who  calls  the  Cre«  syllabary  "a  great  improvement  on  the 
Cherokee,"  says  of  these  characters  :  "Those  who  u-se  them 
in  teaching  say  It  takes  the  average  child  not  two-and-a-liall 
years  <as  with  us)  to  read  fluently,  bat  a  few  weeks." 

II,  Alhapascan.  Rev.  A.  G.  Morice,  since  iSSja  Catholic 
(O.  M.  I.)  missionary  among  the  Carrier  Indians  of  Stuart's 
Lake,  B.  C,  published  in  1890  The  Nfw  Mtlkodiad^  Easy  and 
CompUle  Dfni Syllabary  (2  pp.),  which  is  reproduced  by  Pill- 
ing iu  his  Athapascan  Biiiiography  at  pages  67-69,  The  sylla- 
bary is  also  to  be  found  in  Morice's  article  on  The  Dinl  Lan- 
guages (Trans.  Canad.  Inst..  Vol.  I,  iS89-iS90.  p.  175).  In 
these  characters  Father  Morice  has  publislied  a  D^n^  primer, 
catechism,  etc.  In  illustration  of  the  practical  worth  of  his 
new  syllabary  be  tells  us,  "Through  it  Indians  of  common  in- 
telligence have  learnt  to  read  in  one  week's  leisurely  study 
before  they  had  any  primer  or  primed  matter  of  any  kind 
to  help  them  on.  We  even  know  of  a  young  man  who  per- 
formed the  feat  in  the  space  of  two  evenings," 

More  recently  {Bull.  Soc.  Neuchfit.  de  G^ogr..  Vol.  XV, 
1904,  p.  74),  Father  Morice  is  on  record  as  saying,  in  connec- 
tion with  a  letter  written  by  an  Indian  in  these  characters  with 
a  bit  of  charcoal  on  a  piece  of  piue-bark:  "Our  Indians  read 
and  write  their  language,  with  marvellous  facility,  by  means 
of  recently  invented  syllabic  characters,  which  they  learn  with- 
out having  any  regular  schooling." 

Morice's  syllabary,  perfected  in  1889,  is  based  upon  Evans's 
Cree  syllabary,  with  modifications  necessary  to  express,  "the 
more  numerous  and  delicate"  sounds  of  the  Carrier  tongue. 
Id  aa  earlier  article  (Proc.  Canad.  Inst.,  Vol,  VII,  3d  Ser., 
)88g,   p.  166),  Father  Morice  wrote  : 

"I  am  now  continually  in  receipt  of  letters  ^om  Indians 
whom  I  never  taught  and  who  have  learned  to  read  after  one 
or  two  weeks  (in  some  cases  I  might  say  three  or  four  days) 
private  instruction  from  others." 

Rev.  W.  W.  Kirkby,  for  a  number  of  years  { 1870-1879)  an 
Episcopal  missionary  among  the  Chippewyan  Indians  of  the 
Athapascan  stock,  about  the  Churchill  River,  published  several 
translations  (hymns  and  prayers,  manuals  of  devotion.  Gospels 
of  St.  John  and  St.  Mark,  New  Testament,  portions  of  the 
Book  of  Common  Prayer,  etc. )  into  the  Chippewyan  tongue 
in  a  syllabary  based  upon,  or  rather  identical  with,   that  ot 
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Bvaos  fin  the  Cree,  etc.  Religious  publications  in  this  sylla- 
bar>-  have  appeared  i»  other  Athapascan  lauguages,  e.  g.,  the 
Stav^-.  The  syllabary  publications  of  Perrault  (1857-1865) 
and  hegoS  (1890)  iu  Chippewyau  (Mountaineer)  belong  here 
also. 

HI.  Chinoekan.  Father  Le  Jeune,  a  missionary  priest  (O. 
M.  I. )  since  iHSo  among  the  Thompson,  Olcanagan  and  Shuitb* 
wap  Indians  of  Uritish  Columbia,  has  adapted  for  use  in  sten- 
ographic and  mimeographed  publications  (vocabulary,  hymns, 
primer,  etc. ).  in  the  Chinook  jargon,  still  a  lingua  franca  of 
this  region,  the  Dtiployan  system  of  short-band,  which  made 
its  appearance  in  Paris  in  1867,  Father  \jt  Jeune  (he  wan  then 
16)  learned  it  in  a  few  hours.  In  July,  1890,  he  thought  of 
trying  it  "as  an  easy  phonetic  writing  for  the  Indians  of  Brit- 
ish Columbia,"  first  on  the  Nicola,  then  in  succession  on  the 
Shtishwap  and  Thompson  tribes.  In  May.  1891.  he  began  to 
publish  the  Ramloops  Wawa,  a  periodical  in  the  Chinook  jar- 
gon in  stenographic  characters  and  mimeographed  copies.  A 
facsimile  of  the  first  page  of  the  first  number  is  given  by  Pill- 
ing in  his  Chinookan  Bibliography. 

I\'.  Eikimoan.  The  Evans  characters  have  been  introduced 
among  some  of  the  Eskimo  communities.  Rev.  E.  J.  Peck,  an 
Episcopal  missionary,  the  scene  of  whose  labors  has  been  snc- 
oessivcly  Little  Whale  River  in  the  Ungava  district  and  (since 
1894)  Blackhead  Island  in  Cumberland  Sound,  translated  Into 
the  Eskimo  language  of  those  regions  certain  portions  of  the 
Scriptures  and  had  them  printed  in  the  syllabic  characters  of 
Evans.  He  then  began  at  once  to  teach  the  Eskimo  to  read. 
His  experience  was  that  the  natives  of  both  sexes  and  all  ages 
learned  to  read  their  language  with  wonderful  facility.  Of  the 
40  families,  whose  headquarters  were  at  Little  Whale  River,  it 
U  related  that  after  a  little  more  than  two  years  bad  elapsed, 
"they  can  all,  with  few  exceptions,  read  their  books."  Indeed, 
there  are  instances  on  record  in  "which  a  couple  of  weeks'  io- 
struction  sufficed  to  enable  a  native  to  decipher  texts."  A  copy 
of  the  Eskimo  syllabary  is  given  by  Filling  in  his  Eskimoan 
Bitiwgraphy  (p.  73)  and  by  Maclean  in  his  Canadian  Savagt 
FM  (Toronto.  1896,  p.  504). 

V.  Iroquoian.  The  Cherokee  branch  of  the  Iroquoian  lin- 
guistic stock  has  been  distingui.tbed  by  the  invention  of  the  so- 
called  "Cherokee  alphabet"  properly  «  syllabary,  the  device  of 
Sequoyah,  or  George  Guess  (or  Gist),  whose  father  was  prob- 
ably a  "Pennsylvania  Dutchman,"  his  mother  a  Cherokee 
sqtiaw.     PiUing  writes  of  him  : 

"An  illiterate  vagabond,  vague  and  dreamy,  if  report  be 
true,  who  coold  read  neither  his  own  nor  any  language,  and 
was  taunted,  it  is  said,  with  this  fact  by  some  white  men; 
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whereupon,  so  the  story  goes,  he  retorted  that  he  would  leara 
ami  teach  his  brethren  as  well."     Foster,  in  his  biography,j 
styles  bim    "Sequoyah,   the  American   Cadmus  and   Modem! 
Moses  ....  the  greatest  of  all  Red  Men,  around  whose  won- 
derfol  life  has  been  woven  the  manners,  customs  and  beliefs  of 
the  early  Cherokees.  together  with  a  recital   of  their  wrongSi 
and  wonderful  progress  towards  civilization."  As  he  was  bora  : 
at.  1760,  Sequoyah,  whose  "dreamy  meditations  on  this  inven- 
tion" are  placed  in  1S09-1831,  must  have  been  much  past  mid- 
dle age  when  it  was  fully  achieved.     There  is  no  evidence  that 
be  attended  school  as  a  boy.  for  the  first  mission  among  the 
Cherokee  was  not  established  until  long  after  be  had  reached 
manhood.  The  earliest  known  account  of  the  "Cherokee  alpha- 
bet" dates  from  iSz6  (cited  by  Pilling  from  A/tssiofiary  Herald, 
Feb..  1S26.  pp.  47-49): 

-  ''A  form  of  alphabetic  writing,  invented  by  a  Cherokee  named 
George  Guess,  who  docs  not  sj^ieak  English,  and  wasncvcr  taught 
to  read  English  hooks,  is  attracting  great  notice  among  the  peo- 
ple generally.  Having  become  acquainted  with  the  principle 
of  the  alphabet,  viz.,  that  marks  can  be  made  the  symbol  of 
sound,  ibis  untnstructed  man  conceived  the  notion  that  he 
could  express  all  the  syllables  in  the  Cherokee  language  by 
separate  marks  or  characters.  On  collecting  all  the  syllables 
which,  after  long  study  and  trial,  he  could  recall  to  his  mem- 
orj",  he  found  the  number  82.  In  order  to  express  these  he 
took  the  letters  of  our  alphabet  for  a  part  of  thein,  and  various 
modifications  of  our  letters,  with  some  characters  of  his  own 
invention,  for  the  rest.  With  these  symbols  he  set  about  writ- 
ing letters;  and  very  soon  a  corres]>ondence  was  actually  main- 
tained between  the  Cherokees  of  Wills  Valley  and  their  cowo* 
trymen  beyond  the  Mississipi,  500  miles  apart.  This  was  done 
by  individuals  who  conld  not  speak  English,  and  who  bad 
never  learned  any  alphabet  but  this  syllabic  one,  which  Guess 
had  titveuted.  tauglit  to  others,  and  introduced  into  practice. 
The  interest  in  this  matter  has  been  increasing  for  the  last  two 
years,  till,  at  length,  young  Cherokees  travel  a  great  distance 
to  be  instructed  in  this  easy  method  of  writing  and  reading. 
In  three  days  they  are  able  to  commence  letter-writing,  and 
return  home  to  their  native  villages,  prepared  to  teach  others. 
Either  Guess  himself,  or  some  other  person,  has  dis- 
covered four  other  syllables,  making  all  the  known  syllables  of 
the  Cherokee  language  86.  This  is  a  very  curions  fact,  espe- 
cially when  it  is  considered  that  the  language  is  very  copious 
on  some  .•lubjects,  a  single  verb  undergoing  some  tJiousands 
of  inflections." 

In   1827,   Re\'.  S.  A.  Worcester  compared  the  "Cherokee 
alphabet"  with  the  alphabet  of  Pickering  as  follows: 
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"I  am  not  iusensible  of  the  ad\-antage  which  Mr.  Pickering's 
■Ipbabet,  in  common  with  tliut  in  use  at  the  Sandwich  Islamls, 
possesses  above  the  English,  by  being  so  much  more  nearly  a 
perfect  alphibet.  Nor  do  I  suppose  that  more  than  half  the 
time  would  be  re<]uiR:d  for  a  Cherokee  child  to  Icam  to  read 
bis  ovrn  language  in  that  alphabet,  which  is  required  for  an 
EnglUh  child  to  learn  his.  But,  in  point  of  simplicity,  Guess 
has  still  the  pre-eminence;  and,  in  no  language,  probably,  can 
the  art  of  readiug  he  acquired  with  nearly  the  same  facility." 

Id  1837  a  font  of  type,  specially  cast  for  the  new  syllabar>', 
and  a  printing  press  were  sent  from  Boston,  and  a  national 
paper  in  the  CheTX)kee  language  and  atphaliet.  the  Cherokee 
nenix,  was  established  in  Februarj'.  1828.  but  lasted  only  six 
years.  After  the  removal  of  the  Cherokee  to  the  Indian  Terri- 
tory-, there  ^vas  begun,  in  1S44.  the  Cherokee  Adwcale,  of  which 
Mooncy  informs  us  (pp.  log-its;  219-220): 

"It  is  still  continued  under  the  auspices  of  the  Nation, 
printed  in  both  languages  and  distributed  free  at  the  «xpen.se 
of  the  Nation  to  those  unable  to  read  English, — an  example 
without  parallel  in  any  other  goveniinent.*'  Besides  being 
employed  in  a  vast  amount  of  religious  literature  (Bible  trans- 
lations and  extracts,  hymn-books,  etc.),  newspapers  and  peri- 
odicals, text-books  and  school-books.  law-codes,  etc..  political 
and  other  tracts,  and  the  like,  "the  syllabary  is  in  constant 
and  daily  use  among  the  non-EnglJHh -speaking  element,  both 
in  Indian  Territory  and  in  North  Carolina,  for  letter-writing, 
cooncil-rccords.  personal  memoranda,  etc."  Mr.  Moone^  ,alls 
attention  also  to  another  use  of  the  syllabary: 

"What  is  perhaps  strangest  of  all  in  this  literary  evolution 
is  the  fact  that  the  same  inveiitioti  has  been  seized  by  the 
priests  and  conjurers  of  the  conservative  parly  for  the  purpose 
of  preserving  to  their  successors  the  ancient  rituals  and  secret 
knowledge  of  the  tribe,  whole  volumes  of  such  occult  literature 
in  manuscript  having  been  obtained  among  them  by  ihc  au- 
thor," Some  of  this  literature  has  been  published  by  Mr. 
Moouey.  the  rest  lies  iu  the  library  of  the  Bureau  of  American 
Ethnology  at  Washington.  The  effect  of  the  "Cherokee  al- 
phabet" is  described  by  Mr.  Mooney. 

"The  invention  of  the  alphabet  had  an  immediate  and  n-on> 
derful  effect  on  Cherokee  development.  On  account  of  the 
remarkable  adaptation  of  the  syllabary  to  the  language,  it  was 
only  necc-ssary  to  Icaru  the  char.ictcrs  to  be  able  to  read  at 
once.  No  schoolhouses  were  built  and  no  teachers  hired,  but 
the  whole  Nation  became  an  academy  for  the  study  of  the 
s>-stem.  until,  iu  the  course  of  a  few  months,  without  school  or 
expense  of  lime  or  money,  the  Cherokee  were  able  to  read  and 
write  in  their  own  language.    An  active  corrcapondcncc  began 
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to  be  carried  on  between  the  Hastera  and  Westeni  divisions, 
and  plans  were  made  for  a  national  press,  with  a  national  li- 
brary and  museum  to  be  established  at  the  capital,  New 
Hcbola.  The  missionaries,  who  had  at  first  opposed  the  new 
alphabet,  on  the  ground  of  its  Indian  origin,  now  saw  the 
advisability  of  using  it  to  further  their  own  work." 

As  early  as  1823  the  Cherokee  National  Council  awarded 
Sequoyah  "a  silver  medal  with  a  commemorative  inscription 
in  both  languages,"  and  the  treaty  of  1818,  made  in  Washing* 
ton,  stipulated  for  the  payment  to  him  of  $500,  "(or  the  great 
benefits  be  has  conferred  upon  the  Cherokee  people,  in  the 
beneficial  results  which  they  are  now  experiencing  from  the 
use  of  the  alphabet  discovered  by  him." 

Of  the  "alphabet"  it-ielf,  worse  even  from  a  phonetic  tban 
from  a  mechanical  point  of  view,  Pilling  obser^-es  (p.  1S3): 

"This  syllabary  is  one  of  the  most  curious  compounds 
imaginable. — worse,  perhaps,  than  would  be  expected  to  come 
from  even  such  a  source.  Based,  as  I  have  said,  upon  the 
Roman  characters  found  in  the  spelling-book,  be  took  all  sorts 
of  libertie-t  with  them,  subjected  them  lo  all  kinds  of  indigni- 
ties, turned  them  upside  down,  wrong  side  to,  added  tails 
when  fancy  dictated,  and  sometimes  even  horns.  They  are 
bard  to  make,  cannot  be  joined  together,  as  in  our  script,  and 
altogether  constitute  as  varied  a  hodge-podge  as  ever  the  un- 
tntor'd  mind  could  desire.  As  characters  they  possess  but  one 
redeeming  trait, — once  memorized,  it  would  scarcely  be  possi- 
ble to  forget  Ihera. "  la  spite  of  all  this,  however,  "a  few 
hours  of  instruction  are  sufficient  for  a  Cherokee  lo  learn  to 
read  his  own  language  intelligibly,"  and  in  two  and  one-half 
mouths  the  Cherokee  child  '  'acquires  the  art  of  reading  and 
writing  fluently  in  these  rude  characters," 

The  centennial  of  the  invention  of  the  "Cherokee  alphabet" 
may  welt  be  celebrated  by  white  men  and  red  men  alike. 

VI.  Salishan.  As  noted  above,  when  discussing  the  Chi- 
nockan,  the  Duployao  system  of  shorthand  has  been  adopted 
by  Father  Le  Jeune  for  translations  (prayers,  hymns,  cate- 
chism, primer,  etc.)  in  stenographic  characters  reproduced  by 
the  mimeograph  jn  the  Thompson,  Shushwap  and  Okauagan 
languages  of  the  Salishan  stock.  After  trying,  with  no  suc- 
cess, to  teach  the  Indians  to  read  in  English  characters,  the 
thought  came  to  him,  in  1890,  to  try  the  shorthand  system 
which  be  had  learned  as  a  youth.  The  account  of  its  incep- 
tion and  progress,  as  given  by  Father  Le  Jeuue,  is  as  follows 
(Pilling,  Chinookan  Bibliography,  p.  48): 

"The  first  trial  became  a  success.  At  the  end  of  September, 
1890,  a  poor  Indian  cripple,  named  Charley  Alexis  Mayoos, 
from  the  lower  Nicola,  saw  the  writing  for  the  first  time,  and 
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got  the  intuition  of  the  system  at  first  sight.  He  set  to  deci- 
pher ft  few  passages  of  Indian  prayers  in  shorthand.  In  less 
than  two  months  he  learned  every  word  of  them,  and  he  soon 
began  to  commnnicate  his  learning  to  his  friends  and  relatives. 
Through  his  endeavors  some  eight  or  ten  Indians  at  Coldwater, 
Nicola,  B.  C. ,  became  thoroughly  acquainted  with  the  writing 
system  before  April  i,  1891.  In  July,  1S91,  the  first  lessous 
were  given  to  the  Shushwap  Indiana:  they  lasted  an  hour 
every  day  for  four  or  five  days.  Three  or  four  of  the  best 
young  men  went  on  studying  what  they  had  learned,  and  were 
delighted  to  find  themselves  able  to  correspond  in  ahortband 
in  the  early  fall.  Ihiring  the  winter  months  they  helped  to 
propagate  the  system  of  writing  among  their  people.  In  the 
meantime  Mayoo«  had  come  to  Kamloops  and  was  pushing  the 
work  ahead  among  the  young  people  there.  In  December, 
i8gi,  the  system  wa»  introduced  to  the  North  Thompson  In- 
dians: in  January,  1892,  to  those  at  Douglas  Lake;  in  Febru- 
ary, at  Spuzzura  and  North  Bend;  and  last  of  all,  in  March,  to 
those  at  Deadman  s  Creek,  near  Sarvina.  Soon  after  Indian 
letters  came  from  William's  Lake.  In  May,  1892.  a  few  les- 
sons were  given  at  St.  Mary's  mission  to  the  Lower  Fraser  and 
sea-coast  Indians.  Now  the  Indians  teach  each  other  and  are 
very  anxioosto  learn  on  all  sides.  The  most  advanced  under-  ' 
stand  the  value  of  the  letters  and  the  spelling  of  the  words;  but 
the  greatest  Dumber  begin  by  reading  the  words,  then  learn 
the  syllables  by  comparing  the  words  together,  and  at  la.st  come 
to  the  letters.  They  learu  by  analysis  and  much  quicker  than 
by  synthesis." 

A  facsimile  of  a  page  of  prayers  in  the  language  of  the 
Thompson  Indian  is  given  by  Pilling  in  his  SaHihan  Bibliogra- 
phy {p.   40),  and  by  Maclean,  in   his  Canadian  Savage  F^k 

(p-  539)-  ^ 

VII.  Siouan.  According  to  Rev.  John  Maclean,  the  Canft- 
dian  Stories  of  the  SiouaustwJc,  "read  the  Evans  syllabic  char- 
acters, and  write  them  freely  and  neatly,"  I^ord  Southesk,  in 
his  Saskalifiewan  and  Rofky  Moutitains  (London,  1875)  writes, 
— the  real  date  is  1859-1860, — thus  (p.  250): 

"Our  Stony  messenger  met  us  on  the  road,  bringing  me  a 
letter  from  his  people  written  in  the  Cree  syllabic  characters." 

This  letter  from  the  Mountain  Assiniboines  (Stonies)  is  re- 
produced in  this  work. 

In  18S4-1HB5,  a  Winnebago  (Siouan  stock)  Indian  of  Ne- 
braska, on  a  visit  to  the  Sac  and  Fox  (Algonkian)  acquired 
an  "alphabet"  in  use  among  these  people,  which  has  been  de- 
scribed by  Miss  Alice  C.  Fletcher  in  the  modified  form  in 
which  it  became  current  among  the  Winnebagos.  Writing  In 
i8go.  Miss  Fletcher  says: 
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"He  taught  others  of  his  tribe,  and  the  knowledge  spread 
rapidly  amoug  the  Winiiehagos  of  Nebraska,  and  abo  to  that 
part  of  the  tribe  living  in  Wisconsin,  so  that,  at  the  present 
time,  the  principal  correspondence  of  the  tribe  takes  place  by 
means  of  these  characters." 

In  August,  1S85,  the  Indian  Agent  wrote  to  Miss  Fletcher : 

"The  tribe  have  suddenly  taken  to  writing  their  own  lan- 
guage, and  people  who  have  never  learned  English  have  ac- 
quired this  art.  The  people  claim  they  took  the  basis  of  it 
from  the  Sauk  and  elaborated  it  themselves.  It  ia  a  verj-  sug- 
gestive sight  to  see  half  a  dozen  fellows  in  a  group,  with  thejr^ 
beads  together,  working  out  a  letter  in  these  new  characters; 
it  illustrates  the  surprising  facility  with  which  they  acquire 
what  they  want  to  learn." 

The  Winnebago  "alphabet"  isreally  compounded  of  alphabet 
and  syllabary  on  the  basis  of  English  letters.  There  are  15  in- 
itial sounds  and  four  vowel  modifiers,  forming  128  combina- 
tions like  syllables;  aud  with  these  "one  can  easily  write  any 
word  in  the  Winnebago  language."  There  is  a  certain  origio- 
ality  about  it,  for  Miss  Fletcher  tells  us: 

"I  have  examined  the  Cherokee  alphabet,  thinking  this  one 
might  be  an  outgrowth  or  corruption  of  that  invented  by  Se- 
quoyah, but  it  does  not  seem  probable  to  me." 

She  remarks  further  ; 

"The  education  of  Indian  youths  in  English  has  set  Indians 
to  thinking  of  how  they  can  preserve  their  language,  and  I 
have  seen  many  boys  and  girls  who  have  labored  to  make  oar 
Euglish  letters  bend  about  the  Indian  words.  It  would  seem 
as  though  we  might  in  time  expect  several  such  inventions  as 
this  chart,  but  they  will  all  probably  have  the  same  fate  as  our 
own  childish  devices  to  create  a  new  language  and  a  new 
alphabet," 

CondiisioHs.  i.  The  data  recorded  above  describe  efiorts  by 
white  men  or  by  Indians  to  enable  American  aborigines  be- 
longing to  seven  different  linguistic  stocks  of  North  America 
to  read  aud  write  by  means  of  some  kind  of  syllabary  or  pho- 
netic "alphabet."  The  success  achieved  is  often  striking  and 
tbe  ease  displayed  in  learning  remarkable,— indeed  a  wide- 
spread facility  in  tbisdirection  is  clearly  indicated,  particularly 
in  the  case  of  children  and  youth  (the  skill  in  acquisition  by 
ftdults  is  also  noteworthy).  These  facts  are  of  considerable 
importance  in  connection  with  the  problems  involved  in  the 
acquisition  of  reading  and  writing  by  our  own  children. 

2.  Tbe  use  of  these  "alphabets"  varies  from  employment 
for  the  narrower  purposes  of  the  missionary,  and  his  reli- 
gious or  ecclesiastical  needs  among  some  of  the  northern  tribes 
to  a  national  utilization  such  as  is  in  vogue  among  the  civilized 
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Cherokee  nnd  their  heathen  hretbreu  of  the  Carolinian  moun- 
taius.  The  totftl  amount  of  literature  of  all  aorts  printed  is 
quite  large  and  is  increasing  in  bulk. 

y  The  influence  upon  the  Indian  tribes  of  the  acquisition 
of  the  ability  to  read  and  write  their  own  langnage  has  been 
good  atKl  often  led  to  the  preser^'ation  of  interesting  material 
that  would  otherwise  have  perished  altogether.  The  result  of 
the  invention  of  the  "Cherokee  alphabet"  upon  that  IndLin 
people  is  ft  reality  that  might  well  be  compared  with  the  fabled 
achievements  of  Cadmus  in  the  ancient  world. 

4.  The  ftources  of  these  "alphabets"  and  the  inspiration 
which  gave  them  birlh  are  diverse.  Father  L^clercq  got  his 
idea  from  observing  the  Indian  children  making  marks  on 
birch-bark  as  an  aid<-mfmoire  to  their  prayers;  Evans's  and  Le 
Jeune's  systems  are  evidently  due  to  slenogiaphic  prototypes; 
Sequoyah  was  stimulated  by  au  English  spelling-book. 

5.  Altogether  the  history  of  the  acquisition  of  written  tan- 
gti&gc  by  the  primitive  peoples  under  disaission  fonns  an  in- 
teresting chapter  in  racial  pedagogy  and  psychology. 
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Introddction. 

It  is  commonly  admitted  by  experimental  psychologists  tliat 
no  final  explanation  has  as  yet  lieeii  offered  of  those  0ucnia- 
tions  of  minimal  stimuli  and  minimal  stimulns-diScietices 
which  goby  the  general  name  of  'fluctuations of  attention.'  We 
have  peripheral  theories  and  central  theories  and  mixed,  pe- 
ripheral-central theories;  and,  withont  doubt,  we  have  a  good 
deal  of  scattered  knowledge  about  the  oonditions  which  under- 
lie the  pbenomena  in  certain  of  the  fields  of  sense.  But  this 
chapter  of  psycholog)'  is.  on  the  whole,  stilt  open.  G.  K. 
Miiller.  for  instance,  writes  in  1904  that  "zu  feststehenden  Re- 
sultaten  ^-oa  allgemeiner  Bedeutung  haben  indesseti  diese  Un- 
tersuchungen,  die  sich  in  ihren  Ergebnisaen  und  Schlussfolge- 
ningen  vielfach  wiedersprechen,  bisber  uoch  nicht  gefiihrt."  ' 
Unless  one  is  prejudiced  in  favor  of  some  particular  theory,  one 
cannot  but  subscribe  to  this  opinion. 

Considerationsof  this  sort  led  us  to  begin  a  systematic  investi- 
gation of  the  subject  which  has  extended  from  the  winter  of 
1903  to  the  present  time.  Cutaneous  and  visual  stimuli  were 
used;  but,  since  the  former  gave  uniformly  negative  results,  it 
has  been  possible  to  confine  our  attention  almost  exclusively  to 
the  latter.  We  had  hoped,  likewise,  to  include  auditory  stim- 
uli in  this  series  of  investigations,  but  circumstances  have  ren- 
dered it  necessary  that  we  make  them  the  snbject  of  future 
study. 

It  has  become  evident  in  the  course  of  the  work  that  a  com- 
plete account  of  the  fiucluation  of  visual  stimuli  must  take  into 
consideration  also  the  fluctuation  of  the  negative  after-image. 
The  results  of  this  investigation  will  be  made  the  subject  of  a 
second  article,  to  be  followed  by  a  third  in  which  the  conclu- 
sions of  the  two  preceding  articles  will  be  considered  from  the 
standpoint  of  theory  and  in  the  light  of  preceding  work.  The 
present  study  is  a  reproduction,  with  some  changes,  of  a  paper 
read  before  a  meeting  of  experimental  psychologists  held  at 
Cornell  University  in  March,  1904.  It  has  seemed  advisable 
to  publish  it  in  its  present  form,  rather  than  to  wait  for  a  more 
complete  treatment,  as  was  originally  planned,  because  of  the 
evident  revival  of  interest  in  the  problem  and  the  appearance  of 
the  recent  papers  of  Dnnlap,"  KJllen,"  and  Hammer.* 

For  the  sake  of  clearness,  the  following  order  of  presentatioa 
will  be  adhered  to  as  closely  as  possible ; 

'Die  Gesiclitspunkte  and  die  Tataachen  der  psychopbysischen 
Metbodik,  1904.  no- 

'K,  DauUp:   P»ychol.  Rev..  XI.  30S. 

•B.Kllleti:  lliUyii«r«a/,  XV.  Jia. 

<B.  Hsmmer:  Z«its.  I.  Ptytb.,  XXXVH,  jfii;  ef>  C.  B.  Seashore, 
ibid.,  XXXIX.  668. 
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I5t.     A  Statement  of  theory  sufficiently  compreheouve  to 
render  the  resalts  intcUtgibte  in  terms  of  it. 
3»d.     A  statement  of  the  lines  of  investigstion. 
3d.     A  sUtement  of  results  in  general. 
4tb.     A  statement  of  results  in  detail. 

I.    Visual  Stimdu. 

(i)  Siatemenl  of  Theory.  It  ia  our  purpose  to  show  in  this 
paper  that  the  tntermitleucett  of  sensation  reKtiltin;;  from  min- 
imal visual  stimuli  which  have  been  referred  for  explantion  to 
fluctuation  of  atteniiou  are,  iu  reality,  simply  adaptation  phe- 
nomena .-Kmiewhat  obscured  by  the  special  conditions. 

Adaptation  is,  in  itself,  a  continuous  phenomenon,  bat  its 
continuity  is  interfered  with  by  eye-movement,'  blinkinf;,  etc. 
Through  these  influences,  probably  essentially  through  that 
of  eye-mo%'ement  alone,  it  becomes  an  intermittent  process, 
whether  the  stimulus  be  limlnal  or  intensive,  provided  that 
proper  areas  be  used.  The  conditions  are  especially  favorable 
for  short  periods  of  iulermitteiice  when  the  stimuli  arc  liminat 
and  of  small  area. 

Eye-movement  tends  to  delay  adaptation  when  the  stimulus 
is  liminal  and  of  ttmall  area.  When  the  stimulus  i.s  much  above 
the  limcn  and  the  area  very  small,  complete  adaptation  is  pre 
vented,  because,  under  these  conditious,  no  one  part  of  the 
retina  is  stimnlaled  long  enough  to  produce  the  re<iutrcd  physio- 
logical effect.  Also,  under  such  conditions,  it  is  of  very  short 
duration,  when  attained,  because  a  slight  shift  of  the  retina  is 
sufficient  to  produce  a  complete  change  in  the  area  stimulated 
and  thus  to  aSord  the  adapted  elements  the  relief  necessary  to 
the  revival  of  sen.salion.  When,  on  the  contrary,  the  area  is 
very  large,  these  relatively  small  eye-movemculs  do  very  little 
ton'ards  relieving  the  part  of  the  retina  stimulated;  coiise- 
qoently,  complete  adaptation  takes  place  much  more  quickly, 
and  persists  apparently  iudcfiuitely.  unless  relief  be  similarly 
afforded  by  souie  other  agency.  Areas  ranging  from  2  mm.  to 
3-4  cm. ,  viewed  at  a  distance  of  i  meter  or  more,  are  especially 
favorable  for  short  periods  of  intermittence;  hence,  in  the 
previous  investigation  of  this  phenomenon,  it  is  only  natural 
that  they  should  have  been  chosen  and  the  remainder  over- 
looked. 

In  all  experimental  work,  however,  the  conditions  that  are 

ifavorable  to  the  production  of  the  phenomenon  aie  as  im- 

■Whlte  worklDi;  witli  Rfler-imageB,  tht*  pA»l  year,  we  chaneed  upon 
anotUci  factor  in  «dapUtioD.  which  (ko  far  lu  we  can  at  ptctent  tell) 
piomiscs  to  be  iniportaot.  Just  tion  much  it  t>cftT8  apon  tlie  ftucttia- 
lioit  of  minimal  visaal  atimull  cannot  uow  tie  ttatcd  ■  We  hope,  how- 
ercf,  todiacnn  it  fulljrin  the  article  on  theflnctaatioD  of  aitcr-itnagG*. 
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poTtant  as.  sod  often  more  important,  for  tfaeory,  tban  those 
more  favorable.  This  proves  to  be  Ime  iu  the  case  of  what 
are  comniouly  called  'fiuctuations  of  utlention. ' 

Our  plan  of  experimeDlation.  in  general,  has  been  to  isolate, 
and  test  out  separately,  Che  probable  factors  involved,  central 
and  peripheral,  endeavoring  so  to  vary  the  conditions  as  to  re- 
lieve introspection  of  any  undue  burden  of  analysis.  %Tiere 
the  pcsaible  factors  are  numerous  and  complex,  introspective 
analysis  unaided  can  scarcely  be  relied  upon  to  solve  the  prob- 
lem. 

(ii)  JLites  of  proof .     It  is  proposed  to  show: 

(i)  That  involuntary  changes  in  accommodation  are  not 
essential  (actors  in  the  phenomenon.  (2)  That  a  stimulus 
which  is  not,  in  itself,  intermittent,  acting  upon  the  optic  cen- 
tre, does  not  produce  an  intermittent  sensation.  (3)  That  all 
liminal  stimuli  do  not  fluctuate.  (4)  That  adaptation  is  an 
intermittent  process  under  the  couditions  holding  for  fluctua- 
tion, (5)  That  adaptation  and  fiuciualion  arc  identical.  (6) 
That  adaptation  is  intermittent  chiefly  because  of  eye-move- 
ment. (7)  That  the  same  correspondence  between  adaptation 
and  fluctuation  obtains  in  indirect  vision. 

(Hi)  Retults:  GtHertU.  We  have  the  following  results  to 
offer  at  this  stage  of  the  work. 

A.  iNVOI-tlNTARY    CHANGBS   OF    ACCOMUODATION    AHB    NOT 

ESSENTIAL. 
Apbakial  subjects  experience  these  fluctuations  with  appar- 
ently no  greater  variation  of  phase  than  can  be  accounted  for 
OD  the  ground  of  normal  individual  differences.  Hence,  we 
can  conclude  that  involuntary  changes  of  accommodation  play 
no  essential  part  in  the  phenomenon. 

B.  A    NON-INTSRMITTKNT   STIMPLUS    PRODOCKS   A   COKTIN- 

DOUS  SENSATION. 
A  minimal  and  continuous  light  sensation,  produced  by  elec- 
trical stimulation  of  the  cerebro- retinal  mechanism,  does  not 
fluctuate.  Here  is  a  liminal  stimulus  capable  of  aSecting  the 
optic  centre,  and  pouring  in  u[>on  it,  the  eflfect  of  which  grad- 
ually dies  out,  but  shows  no  signs  of  intermiltence.  This  fact 
would  seem  to  indicate  that  we  must  look  to  the  peripherj*  for 
an  explanation  of  fluctuation :  for  if  it  were  conditioned  by  cen- 
tral factors,  it  would  be  difficult  to  see  why  an  exception  should 
be  made  in  this  case,  which  is  distinctive  only  in  that  certain 
of  the  peripheral  factors  which  usually  modify  retinal  stimula- 
tion are  omitted. 

C.    Not  all  liminal  stimuli  kluctdatk. 
Liminal  visual  stimuli  of  large  area,  also  certain  combinations 
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of  stimnlas  and  backgronod  with  very  small  areas,  do  not 
fluctuate. 

D.    Adaptation  is  an  istrrmittknt  procbss  chdrr  thb 

CONDITIONS  HOIJ>ING  FOR  FLUCTUATION. 

Adaptation,  in  general,  with  areas  equal  to  tho»e  with  which 
fluctuations  are  obtained,  is  a  periodic  pbenomeooa,  no  matter 
what  tht;  intensity  of  the  Mimulus  used.  The  condition  of  a 
just  perceptible  difference  between  (be  stimulus  and  baclc- 
groond  is  iavorable.  but  is  by  no  means  csseutial  to  the  phe- 
nomenon. Any  stimulnfl  that  will  completely  adapt  into  Its 
background  will  do  so  inlcnnitlently  witbin  this  range  of  areas; 
while  a  stimulus  whose  ({ualitattve  relaliou  to  its  hackgrotmd 
is  such  that  it  will  not  disappear  completely  shows  i>eriodic  in- 
crease and  decrease  in  intensity. 

E.      AdAITATION   and   I'LUCTUATION  ARK  IDKNTICAL. 

Whate\'er  conditions  relative  to  the  stimulus,  or  to  the  com- 
binatiou  of  stimulus  and  background,  affect  the  adaptation 
time,  produce  a  similar  effect  on  the  fluctuation  time;  the  effect 
showing  itself  either  in  the  phase  of  visibility,  or  in  the  pha.<ies 
of  l>otb  visibility  and  invisibility. 

Some  of  the  ways  by  which  this  correspondence  was  shown 
are: 

(a)  Fading  of  the  slimuius  into  its  proper  gray  during  the 
eoune  of  a  single  flu<tHation.  lu  the  course  of  a  single  fluctus' 
tioa  a  colored  stimulus  is  obixrved  to  fade  into  a  gray,  of  a 
shade  depending  upon  the  color  used,  as  always  happens  in 
complete  color  adaptation.  Further,  the  times  rec|uired  for  the 
several  colors  lo  fade  sustain  a  vcr>'  deflnite  relation  to  their 
adaptation  times,  lu  order  of  their  value  from  least  to  greatest, 
they  are  (for  our  siimnli)  red,  green,  btue  and  yellow.  There 
is  little  difference,  however,  in  the  times  required  for  the  dis- 
appearance of  the  residual  grays  iu  each  case.  Moreover,  such 
differences  as  do  occur  arc  chance  variations,  as  is  shown  by 
the  following  averages:  red,  1.65  sec.;  green.  1.97  sec.;  blue, 
1.61  sec;  yellow,  1.65  sec.  Thus  it  would  seem  that  the  dif. 
ferCDce  in  the  phases  of  visibilit>'  for  these  four  colors,  which 
ts  the  phenomenon  discussed  in  the  next  section,  does  not  de- 
pend ujwn  their  respective  brightnesses,  but  is  a  duration 
peculiarity  of  the  processes  themselves.' 

■Tbis  point  i»  of  two-Cold  Importance,  (i)  It  instceils  that  tbe 
■daiilatioa  time  ol  a  color  in  not  n  function  of  Its  briKht'icM;  f .  f ., 
yellow  and  red  have  In  uo  witr  ilJHeiciit  sdHptmiuu  times  tweHHie  of 
tlittr  po«itii>aB  in  tbe  white-bluck  series.  (»)  It  shows  tlwt  the  dif- 
fercm  Tiiibilttio  iii  the  (luctuation  cxperimcni*  arc  not  conditioiiei) 
by  the  tclatlon  of  tbe  bflf:Iitu«MeB  o(  proper  ^raya  ol  tbe  coloiti  uited 
tatbebnckftroiiiid.  but  are  true«Kpteit!>Jontio(cbAractctiAticdi£ferencca 
in  the  color  proccwc*  ttaemtclve*. 
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(b)  Comparison  of flttdvation  times  vnlh  adaptation  lima  for 
t^ors  and  grays.  Colors  and  grays  were  found  to  have  an 
order  of  Suctuation  limes  correspondiTig  to  their  adaptation 
times.  Four  colors,  red,  green,  blue  and  yellow,  gave  very 
diSeient  fluctuation  periods  as  compared  vrith  each  other  and 
with  no.  27  Heiing  gray.  The  visibility  times  obtained  were 
in  the  following  order:  red.  green,  blue  and  yellow,  the  yellow 
being  nearly  four  times  as  long  es  the  red.  The  complete 
adaptation  times  for  sheets  of  the  same  colors  were  foand  to 
have  the  same  order  of  length  and  a  rough  correspondence  as 
to  ratio  of  length.  Further,  a  striking  fact  came  out  with  re- 
gard to  the  phases  of  invisibility.  Since  red,  for  example,  has  a 
shorter  phase  of  visibility  than  green,  one  might  naturally 
expect  that  its  phase  of  invisibility  would  also  be  shorter  than 
the  invisibility  time  of  green.  The  reverse,  however,  is  true. 
Red  has  a  longer  invisibility  than  green,  and  this  peculiarity  is 
especially  marked  if  one  considers  the  proportionality  between 
the  phases,  t.  e.,  the  ratio  invisibility;  visibility.  The  same 
thing  is  trueof  thecomplementaries  blue  and  yellow.  Clearly, 
we  cannot  look  for  a  central  explanation  of  this  peculiarity; 
but  it  seems  just  what  we  might  expect  of  adaptation  from  the 
standpoint  of  the  compensation  theory.  The  recovery  process 
for  the  red  is  the  green  process.  The  green  process  is  longer 
and  seemingly  more  tenacious  than  the  red.  as  is  shown  by  the 
adaptation  experiments  proper,  and  is  further  borne  out  by  the 
longer  duration  of  the  green  after-image.  A  similar  relation 
obtains  in  the  blue-yellow  process.  We  have  now  iu  progress 
a  series  of  experiments  that  will  enable  us  to  make  as  exact 
comparison  of  the  recovery  times  for  these  four  colors. 

(c)  Combinations  of  stimulus  and  baekground  that  inflntnee 
adaptafion  limes  corrtspondingly  influence  fiu<lualion  limes.  By 
keeping  the  background  constant  and  varying  the  stimulus,  or 
conversely,  by  keeping  the  stimulus  constant  and  varying  the 
background,  a  difference  in  the  period  of  fluctuation  was  ob- 
tained, showing  itself  chiefly  in  the  phase  of  visibility.  This 
same  thing  held  in  the  recognized  adaptation  experiments. 
The  variations  of  the  phases  of  visibility  and  invisibility  that 
were  produced  in  the  adaptation  experiments  were  produced 
also  in  the  fluctuation  experiments,  the  only  departure  from 
precise  correspondence  being  that  the  differences  were  more 
marked  in  the  former  case,  as  would  be  expected  from  the 
longer  duration  of  the  process. 

(d)  Method  of  areas.  By  adequate  variation  of  the  area 
of  the  stimulus,  the  phase  of  visibility  was  varied  from  quite 
long  with  small  areas  to  nearly  zero  with  large,  while  the  phase 
of  invisibility  ranged  from  very  short  with  small  areas,  to  ap- 
proximate infinity  with  large  areas,  t.  e.,  the  faded-out  stiiuu- 
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Ins  did  not  reappear.  Thus  the  phases  of  visibility  and  invici- 
Ulity  are,  inversely  to  each  other,  fuuctions  of  the  stimulus 
area.  The  curve  representing  the  phase  of  vixibiHiy  starts 
high  on  the  ordinate  and  drops  down  fairly  regularly  to  near 
the  abscissa;  while  the  cutve  representing  the  phase  of  invi^- 
bility  starts  near  the  abscissa  and  rises  to  infinity.  The  aieos 
chosen  do  not  make  the  phase  of  visibility  infinite  nitb  liminal 
stimuli;  but  it  is  jiresumabte  that  an  area  smalt  enough  to  do 
this  might  be  found.  The  cur\'e  representing  the  total  period 
begins  high  on  the  ordinate,  bend.s  down  toward-i  the  abscissa, 
rises  again,  nnd  passes  to  infinity.  A  similar  effect,  much 
more  marked,  was  obtained  in  the  adaptation  experiments. 
With  the  smallest  areas  used  above,  the  spot  never  disappeared. 
Thus  the  curve  representing  thewhole  period  starts  at  infinity, 
bends  down,  but  not  so  near  to  the  abscissa  as  before,  rises 
again,  and  passes  back,  but  much  more  irregularly,  to  infinity. 
Further,  if  we  look  areas  sufficiently  large,  not  only  did  the 
&ded<outstimuIu.t  not  become  visible  again  under  the  condi- 
tions of  fixation  observed  in  such  experiments,  but  it  refused 
to  reappear  with  <juite  extensive  voluntary  eye-movemenls. 

Now  there  seems  no  way  of  explaining  these  results  from  any 
peculiarity  of  [unction  in  the  centre.  In  the  case  of  liminal 
stimnli,  the  intensities  were  chosen  subjectively  equal,  conse- 
quently there  could  be  no  reason  for  a  central  discrimination, 
on  the  ground  of  intensity,  adequate  to  account  for  the  wide 
range  of  variation  obtained;  and  as  for  the  adaptation  experi- 
ments, a  very  flood  of  vaso-motor  waves,'  etc.,  would  scarcely 
suffice  to  wipe  out  stimuli  of  so  great  intensity.  If  it  be  argued 
that  it  is  not  fair  to  attempt  to  carry  over  this  explanation  to 
the  adaptation  experiments,  we  must  reply  that  there  would  re- 
main, then,  the  very  great  difficulty  of  explaining  the  close  cor- 
respondence in  the  results  obtained  in  the  two  series  of  experi- 
ments, if  entirely  different  causes  were  ascribed  to  the  two  sets 
of  phenomena.  In  favor  of  physiological  rhythm,  it  might  be 
said,  however,  that  there  seems  a  bare  possibility  of  establish- 
ing a  connection  between  it  and  eye -movement.  But  only  in 
this  way  could  it  fit  into  a  theory  that  should  explain  all  the 
Fcsults  cited  above.  Again,  if  from  any  standpoint  it  he 
argued  that  central  factors*  are  involved  in  cye-mm-emenl, 
bhnking.  etc.,  and  that  these  influences,  therefore,  make  for  a 
central  theory,  we  reply  that  the  movemenU  are  more  likely 
to  be  reflex,  made  in  sympathy  with  the  changes  and  needs  of 
the  retina.  But  granted  that  ihey  are  central,  they  still  play 
no  greater  part  in  the  explanation  of  the  phenomenon  than  is 

'J.  W.  SUdKbter:  tbU/oitmal.  XII,  313. 

•B.  A.  Pace:  Phlloa-  Stodicti,  VIII,  ^  XX,  aj*- 
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the  case  with  odnptatioii  in  general.  The  part  played  by  all 
of  these  factors  becomes  a  common  problem,  to  Ik>  invrstigsted 
in  connection  with  adaptation,  and  not  substituted  for  it  as  a 
Vfra  causa.  Theie  seems,  likewise,  little  chance  of  explana- 
tion of  these  results  frocn  the  side  of  attention.  In  fact,  they 
.teem  to  be  precisely  contradictory  of  any  theory  that  seeks  its 
account  from  this  source.  Increase  in  arcn  of  the  stimulus  is 
presumed  to  l>c  equivalent  to  an  increase  in  intensity,  as  re- 
gards its  noticeability  or  its  efficiency  '  for  attention.  Effi- 
ciency, or  whatever  may  be  considered  as  its  equivalent  in 
these  results,  let  the  criterion  be  what  it  will,  is  reduced  to  a 
minimum. 

F.     Adaptation  is  rknderkd  intermittent  chiefly  by 

KYK-MOVEMKNT, 

That  eye-movement'  is  chiefly  reapouwble  for  the  intcrmit- 
IcDce  of  adaptation  seems  evident  from  the  results.  Blinlcinf; 
might  cater  in.  as  an  occasional  factor,  to  delay  a<Uptation  or 
cause  the  reappearance  of  the  faded-out  stimulus;  but  it  is 
much  too  infrequent  to  explain  all  of  the  reappearanw^s.  Be- 
sides, it  could  offer  no  explanation  for  the  difference  in  the 
times  of  visibility  and  invisibility  for  the  different  sreas,  since 

*Ttan«  are.  probably,  two  faclon  which  giwv  au  iBcreascil  «trca  an 
increased  efficiency  for  attcntioa.  (i)  There  U  an  actual  iocrenBc  in 
tlic  inteusiiy  of  tlie  sensation.  Pot  esiini]i1e,  when  our  stimiiluc  was 
oblaiui-d  by  light  iransmitteJ  thioiiKli  op"'  t;t>i*Si  tbe  loiicve  ol  liebt 
had  to  be  moved  farther  away  in  order  to  give  a  liminal  effect  wbcd 
the  area  of  the  slimulns  diapltragm  was  incrcascil.  Likewite,  when 
the  titiuiulus  viAi  seirn  by  reflectvil  light,  the  opal  kI"*"  pUte  bad  to 
be  moved  iarlbet  out  from  the  bockgtound  when  tbe  area  of  the  *tim> 
ulus  wfts  increased.  (2)  The  increased  area  occupies  more  of  the  licld 
of  vision:  hence  the  rival  arm  is  not  oaljr  ol  Ictrs  extern  I 'ewer  dl». 
tractio);  factors,  etc.),  but  11  pushed  more  and  more  inlc  the  field  o(  in- 
direct viiion.  The  first  factor  was  ruled  out  by  dccrealing  the  intencJty 
of  Ike  iitiuinlnt  until  it  whs  liuiiniil.  The  second,  however,  o|>cralcd  to 
give  our  targe  areas  greater  efficiency  for  attention.  But  in  spite  of 
Ihii.  the  Urge  areas,  alChouKb  favonng  rapl'l  udnptation.  ga.vt  ni 
niiuitiinl  visibility.  Besides  helping  to  make  our  point  for  ndapiation. 
this  result  serve*  ag  a  striking  illnstfation  of  how  little  the  central 
factors  atail  against  the  pcripherni  iu  %o-callcd  sensory  attention. 

'  The  other  factor  conditioning  adaptation  is  protahty,  likewise, 
essentially  dependent  upon  eye-movement.  At  least,  tbe  modification 
wbicb  gives  it  H  bearing  upon  this  problem  is  caused  by  cyc-movc- 
mcnt.  The  effect  proiluceil  is.  sioiilarly,  a  freshemng  of  tile  adapted 
elements,  ami  will  be  undersloorl.  tbrouKli<r>uI  the  di«cu8si«n.  to  sup- 
plement the  change  produced  by  shiding  tbe  odnpted  elements  into  ■ 
region  o<  different  stimulation.  Since  its  action  lu  point  of  time  fol- 
lows iminediatrly  upon  eye-movement,  and  does  not  change,  but  only 
•nppletnents,  tbe  restoration  produced  by  cbnoKc  of  stimulation,  there 
was  little  apparent  need  of  it  <o  explain  the  resnlls  of  the  following 
tables.  Hence,  had  it  not  couie  to  light  in  the  work  on  sfter-i mages, 
it  probably  would  have  been  entirely  overlooked. 
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the  amount  of  relief  afforded  in  each  case  would  be  the  same. 
Eye- movement  alotie  streiii.s  adequate  to  do  this. 

That  eye- movement  produces  its  effect  in  the  manner  wc 
have  stated  probably  needs  further  proof.  Hess'  has  coDtciided 
lhi«l  a  9j>Ot  once  adapted-out  will  not  reappear  so  long  as  fixa- 
tion is  held  perfectly  steady;  but  his  exjwrimenls  do  not  indi- 
cate how  eye-movetnent  causes  reappearance.  MacDoiigall* 
explains  the  effect  of  eye-movement  upon  the  reappearance  of 
□liuimal  visual  stimuli  on  the  basis  of  innen-ation.  Innerva- 
tkm,  however,  could  not  accoaot  for  phases  of  invJsibiliiy 
ranging  from  nearly  zero  to  infinity;  besides  which,  extensive 
voluntary  eye-movemeuts  were  wholly  iiiefTective  to  revive 
aeuiiHtion  in  the  case  of  the  largest  areas  used.  Similarly,  the 
mechanical  effects  of  pressure,  etc..  are  ruled  out.  Hence  we 
seem  not  only  warranted,  but  forced,  to  fall  back  for  explaua- 
tion  upon  an  actual  shift  of  the  adapted  elements  away  from 
tbe  area  of  stimulation. 

A  more  direct  experimental  confirmation,  than  was  afforded 
by  the  method  of  variation  of  areas,  of  the  view  that  cye- 
moveweiit  interferes  with  the  course  of  adaplntiou.  and  is  also 
ihc  conditioning  factor  for  the  wide  range  of  variability  found 
in  tbe  phases  of  visibility  and  invisibility  in  the  6uctuation 
experiments,  is  given  by  the  following  results.  An  examina- 
tion ol  ibesTcrage  frcqucncj-  of  cyc-movcmcnt  in  the  horizontal 
and  vertical  planes  during  fixation  showed  that  three  of  our 
observcr.-t  had  a  marked  excess  in  both  frequency  and  range  in 
the  horizontal,  while  the  fourth  had  au  excess  of  frequency  in 
the  vertical,  but  of  range  in  the  horixontal  plane.  This  ap- 
peared to  mean  that,  for  three  ot<scr\'crs,  there  was  a  greater 
change  of  stimulation,  and  consequently  greater  relief  for  the 
ad:)pled  element.-*,  in  the  horixontul  than  in  the  vertical  direc- 
tion, while  the  reverse  was  true,  though  probably  to  a  less 
degree,  for  the  fourth.  To  test  this  interpretation,  stimuli 
longer  than  brond  were  used.*f.  g.,  slips  of  p.ipcr  5  mm.  x 
40  mm.  When  these  were  placed  with  the  longer  dimension 
vertical,  the  shorter  dimension  would  fall  in  the  direction  of 
greater  nnsteadine.'w  of  fixation  for  the  three  observers  who 
had  tbeexcess  of  eye-movement  in  the  horizon lal  plane.  Con- 
sequently, a  maximal  interference  with  adapution  for  these 
stimuli  would  be  obtained,  and  one  might  expect  an  increase 
in  tbe  phase  of  visibility  and  a  decrease  in  the  phase  of  invisi- 
bility. On  the  other  hand,  if  the  longer  dimension  were  placed 
in  the  borixontal  and  the  shorter  in  the  vertical  plane,  a  mini- 

'  C.  IIcxs:  tfOH  Grafft'i  Arekin.  XI-.  3.  %i.\. 
'  W.  MMDouKall:  Mi-d,  XI,  ji6;  XII.  J89. 

'This  procedure  was  suggested  by  frofcuor  L.  Wilmw,  of  the  Uai- 
Tcnity  ol  Pcniuylvnnia. 
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mal  interference  possible  to  these  stimali  would  he  secnrwl.  and 
a  decrease  in  the  phase  of  visibility  and  an  increase  in  that  of 
invisibility  irhould  ensue.  For  the  fourth  observer,  with  the 
stimulus  arranged  a^  described  above,  the  reverse  should  be 
true;  but  probably  not  in  so  marked  a  degree,  since  his  range 
was  greater  in  the  horizontal,  and  this  fact  to  a  certain  extent 
counteracted  the  effect  of  frequency.  This  observer  also  bad 
an  astigmatism  in  the  vertical  plane,  which  caused  the  stimulus 
to  become  spreading  and  diffuse  in  the  horizontal,  a  result 
equivalent  to  greater  breadth  for  adaptation. 

That  these  methods  of  arrangement  of  stimulus  caused  a 
marked  change  in  the  phases  of  visibility  and  invisibility  for 
each  observer  will  be  seen  by  inspection  of  the  Table.s.  Indeed,  the 

,         ,  ,  ,  .  visibilily^in^'isibility 

correspondence  between  the  quantities :  ■■.  ., ... — j — ^ — .  :■. .;. — ^ 

^   frequency    .  ,.    ,  ,.  visibility '-^mvisibility' 

and  - — V  IS  much  closer  than  was  anticipated. 

frequency' 

G.       COBRHSPONDHNCK    OF   ADAPTATION   WITH    FLUCTUATION 
IN  INDIKECT  VISION. 

To  show  that  fluctuation  iu  indirect  vision  is  not  a  special 
pheiirmieiiQii.  but  that  the  correspondence  between  adaptation 
and  fluctuation  obtains  here  as  well  as  in  direct  vision,  (he  fol- 
lowing set  of  experiments  was  carried  out.  (i).  Beginning 
with  direct  vision,  a  liminal  stimulus  was  moved  successively 
4,  8.  12.  t6,  etc..  cm.  towards  the  periphery,  and  records  were 
obtained  at  each  point.  A  parallel  set  of  records  was  obtained 
with  the  same  stimulus  at  full  intensity.  Both  sets  of  records 
showed  a  fairly  regular  decrease  of  risibility  and  increase  of 
invisibility  as  the  stimulus  was  moved  towards  the  periphery. 
The  adnplation  times  obtained  in  a  separate  series  of  experi- 
ments with  the  same  stimulus  also  showed  a  corresponding  de- 
crease from  direct  vision  to  periphery. 

(3).  An  increase  of  area  with  liminal  stimuli  iu  indirect 
vision  gave  a  decrease  of  visibility  and  an  increase  of  invisibil- 
ity, very  much  the  same  as  was  obtained  for  direct  vision. 

There  seems  little  doubt  that  all  the  results  secured  for  direct 
vision  could  have  been  paralleled  for  indirect  vision.  The  abo^'ft 
series,  however,  satisfied  us  that  the  phenomenon  here  is  essen- 
tially the  same.  It  seems,  then,  that  the  conclusion  is  Justified 
that  adaptation  causes  the  disappearance  of  the  stimulus,  and 
nnsteadincsa  of  fixation  the  wide  range  of  visibility  and  invisi- 
bility in  case  of  different  areas,  and  the  restoration  when  com- 
plete adaptation  has  set  in;  and  that  this  efiect  is  due  to  relief 
of  adapted  elements  by  actual  shift  away  from  the  area  of  stim- 
ulation, or  rather  into  a  region  of  different  stimulation.' 

'Togellier  with  ilie  mipplnn«ntary  factor  mentioned  but  not  speci- 
fied above.^-i(  this  prove  10  b«ve  the  efficacy  which  we  now  incline 
to  ascribe  to  it. 
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H.    Facts  op  minor  importakcb. 

The  foHowjng  facts  of  minor  importance  may  also  be 
cited. 

(a)  Rtsult  of  inertaiing  the  dislan<e  of  the  observer.  The 
efiect  of  increasing  the  distance  of  the  observer  from  the  stim- 
ulos  was  tried  The  area  subtended  by  the  stimulus  on  the 
retina  follows  the  law  of  inverse  squares.  Although  the  phase 
of  visibility  increased  and  the  phase  of  invisibility  decreased 
with  the  increase  of  the  observer's  distance,  still  the  results  did 
not  at  all  closely  follow  those  obtained  by  the  corresponding 
variations  of  area  observed  at  n  distance  of  i  meter.  The  phase 
of  invisibility  increased  much  more  rapidly  with  the  increase 
of  distance  than  was  demanded  by  the  law  of  inverse  squares. 
This  seems  to  argue  in  favor  of  eye-movement;  for  the  greater 
the  observing  distance,  the  greater  is  the  shift  of  the  adapted 
elements  away  from  the  stimulating  area  with  each  eye-move- 
meat;  hence  the  greater  is  the  inlcrlereuce  with  the  course  of 
adaptation. 

(b)  Coniedion  between  reappearanee ,  and  eonscious  eye- 
movement  and  blinking.  ExperimenLs  fur  recording '  the  con- 
nection between  reappearance  and  conscious  eye-movement 
and  blinking  showed  coincidence  In  from  one-third  to  one-half 
the  total  number  of  cases. 

(c)  Efftel  of  moving  the  eyes  vofuitfari/y.  Records  of  series 
in  which  an  observer  purposely  moved  his  eyes  at  short  inter- 
vals showed  very  few  fluctuations.  Another  observer  was 
directed  to  relieve  the  strain  when,  and  as,  impulse  directed. 
No  fluctuations  were  experienced  in  one  revolution  of  the 
drum :   103  sees. 

(d)  Sffeei  of  mamentofy  eessation  of  the  stimulus.  Anything 
else  that  temporarily  relieved  the  retina,  such  as  the  interposi- 
tion of  some  object  between  the  source  of  light  and  the  screen 
when  the  spot  was  made  visible  by  transmitted  light,  caused 
reappearance  when  the  spot  had  vanished,  and  delayed  disap- 
pearance when  the  spot  was  visible. 

(e)  Injluenee  of  practice.  An  inexperienced  observer  usually 
obtaini:d  longer  times  of  visibility  and  shorter  times  of  invisi- 
bility until  a  certain  stage  of  practice  was  reached.  Some,  in- 
deed, were  unable  at  fir.^t  to  get  fluctuations  at  all.  This  is 
precisely  what  would  be  expected  as  the  result  of  unpractised 
fixation  upon  adaptation.  Further,  the  result  seems  incom- 
patible with  the  theory  of  fiuctuatiou   of  attention,  for  one 

> Tlie  metbod  of  recording  wm  •imple.  When  rvBtipearance  came 
with  coDtcioun  c}'c~uiOTcmciit  or  bliuking.  O  substituted  for  ttieuttial 
reluMC  of  the  kry  an  extra  prmtticr  aud  iuiiuediate  release.  Wltb 
practice,  thia  method  ofieied  little  if  any  diairaction. 
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would  expect  practice  to  increase,  certainly  not  to  dlmiaish, 
efficiency  of  atlention. 

Again:  towards  the  close  of  a  sitting,  witli  one  of  our  ob- 
serv'ers,  the  phase  of  visibility  began  to  lengthen  and  the  phase 
of  invisibiiity  to  decrease  very  perceptibly:  in  a  few  cases  so 
mitch  so,  that  disappearance  did  not  come  at  all.  At  these 
times  the  observer  complained  of  eye-fatigoc  and  toability  to 
fixate  steadily.  This  result,  too,  testifies  for  adaptation  and 
against  central  factors. 

CO  !nlroipediv€  (vidfnee.  Introspection  also  furnishes  val- 
uable evidence.  For  all  observers  the  spot  faded  gntdually,' 
and  as  this  process  went  on  the  strain  of  attention  increased, 
reaching  its  maximum  with  the  disappearance  of  the  stimulus, 
and  continuing  until  reappearance,  when  momentary  relief  wa« 
experienced.  The  natural  attitude  of  our  observers  seems  to 
have  been  to  hold  the  sensation  as  long  as  possible.  Hence  it 
was  to  be  expected  that  the  strain  should  increase  with  the  de- 
crease of  the  seiisatiou.  Had  their  attitude  been  different,  bad 
they,  for  instance,  been  instructed  that  disa])i>e.irance  was  the 
thing  to  be  expected  and  attained,  it  Is  possible  that  relief 
might  have  come  with  invisibility :  that  rela.xation  of  attention 
might  then  have  ensued.  Even  so,  it  would  have  been  the  re- 
sult and  not  the  cause  of  the  disappearance.  Moreover,  the 
conditions  of  the  experiment  make  for  .iiininlation  rather  than 
for  fatigue  of  ntteution.  The  constantly  changing  stimulus, 
tb«  unexpected  reappearances,  etc,  are  atteiiliou-compelling  to 
a  high  degree.     There  is  no  monotony.     Tlicre  are  rather  ele- 

'  Tbe  caafiictine  reports  rra  tbi»  poini  iu  the  Htcraiure  have  prott- 
nbly  been  due  to  the  peculiar  iliffitulties  aitcmliiig  ohtervaUon  with 
till:  Mnshuli  iliKk.  With  &tntioititry  stimulus  aud  bnckf^rouoil.  tuch  as 
were  ubmI  by  us.  there  is  no  doubi  tlui  the  stiinnlus  dismppcars  grad- 
ually. If,  on  occnaioti.  the  nctcal  chnuce  iii  iiueiiiity  could  not  be 
deteclcil.  the  dinappearaucc  was  gia'.lual  and  prof[rc»«ive  In  point  of 
area,  the  background  eacronchiaR  upon  the  stimulus  from  one  direc- 
tion or  another.  More  will  be  said  about  thia  type  of  disappearance 
Id  a  later  srllcle. 

If  it  lie  contended  that  stimuli  whose  intensity  can  be  detected  in 
decrcnsc  arc  uol  liminal,  we  reply  thni.  in  practice,  )u»t  noiicvability 
is  not  fto  consistently  obtniued  that  the  detcctton  it  impossible.  We 
have  worked  most  earefnlly  to  get  this  degree  of  inteniity.  approach. 
iug  the  point  (ronl  cither  direction,  and  still  the  observer  would  report, 
duriuK  Ihc  course  of  tbe  lluclustioa,  thut  the  stimulus  faded  out. 
What  holds  of  our  stiutuli  hus  probnblv  held  alto  tif  others;  for  we  iin> 
donbtcdly  succeeded  in  gcltiug  finer  ndjustuieuts  of  inleUKlty  with  the 
artaugeiiieul  linally  fldopleil  tliaii  wa*  jiosBibl?  with  the  Manwin  disk. 
With  the  Masson  disk  itself  fading  was  recoivled  by  our  observer*. 

Denlin^.  as  wc  did,   with   many  degrees  of   intensity,   facility  (or 

K)(1itK  int«ii>ity  changes  was  iinturally  acqtiited.     DaiitiK  this  ttmo, 
ide*,  two  of  our  observer*  were  regularly  workiu);  on  the  det«r< 
minalion  of  visual  limens. 
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menu  of  fascination.  As  one  observer  stated,  "one  is  always 
on  the  alert  to  see  what  will  happen  next,"  In  fact,  were  we 
end«a\'oring  to  deroonslrate  an  unwavering  attention,  scarcely 
a  better  set  of  conditions  conld  have  been  selected. 

It  will  be  understood  here,  as  elsewhere  in  the  discussion, 
that  onr  contention  is  not  that  attention  does  not  fluctuate.' 
That  is  a  question  aside.  We  are  merely  concerned  with  show- 
ing that  ceruin  phenomena,  that  have  usually  been  attribntcd 
to  fluctuation  of  attention  and  cited  as  its  classical  demonstra- 
tion, are  to  be  otherwise  exptaiued.  That  there  is  fluctuation 
on  the  content  side  of  conscionsness  goes  withont  saying;  the 
sensation  comes  and  goes.  But  we  believe  not  only  that  this 
fluctualiou  is  to  be  explained  wholly  by  reference  to  the  sense 
process,  but  also  that  the  associative  factors  that  aid  in  the  ex- 
altation of  the  sensation  are  all  the  more  active  because  of  this 
Minking  of  the  content  below  the  limen  on  the  peripheral  side. 
We  may  add  then  that,  in  so  far  as  the  facilitation  of  the  process 
elevated  to  prominence,  or  the  inhibition  of  other  processes. 
dei)end.<  upon  a.-ssoci3ltve  factors,  it  shonid  be  maintained  that 
the  conditions  of  these  experimeats  make  for  an  exalted  and 
suataitied  attention. 

(iiii).  Genera! dcseription  o/melkcd  and  apparatus.  Before 
going  more  into  detail  as  to  method  and  retults,  we  may  re- 
mark that  all  devices  that  did  not  produce  decided  changes  of 
Rsolt  have  been  considered  as  worthier  for  yielding  evidence 
in  A  case  where  without  change  in  the  experimental  conditions 
the  variations  are  so  considerable.  One  finds  cited  in  the  lit- 
erature, as  due  to  some  cliauge  in  method  or  in  support  of  some 
particular  theory,  variations  no  greater  than  our  records 
showed  from  day  to  day  without  any  change  in  the  experi- 
mental conditions,  There  is,  in  dealing  with  this  problem, 
especial  need  for  dearly  cut  and  decisive  methods  of  experi- 
mentation, as  well  as  for  extreme  caution  in  referring  slight 
changes  in  result  to  a  variation  of  experimental  conditions, 

'  In  M>  far  a*  KtleotMHi  i«  coDftldered  as  a  Mate  or  mode  of  contciona- 
ncM,  it  may  be  uiid  to  flDCtmtte.  But  JciterpTetcd  in  this  sense,  it  is 
ntl«d  out  (or  )iur)>o»eao(  cxpUnallou.  We  luuitt  look,  liittcnd.  to  the 
proccases  concvrned  in  giving  thiH  partitrular  state  or  ttiodc  to  cod- 
•cionnncft*.  The  above  parnftrapb  it  wriltea  from  the  point  of  view  of 
tlwocolr*!  proccsMS  liivoUcd.  if  we  ntc  to  inrcstiKalc  llie  actiou  of 
tbcae  procewea,  it  wonM  Ixr  ynW  to  have  conKiouaness  as  purely  cco- 
tral  u  poasiblc.  1. 1.,  idcai  sbanld  be  worked  with,  instead  of  •ease 
pcrecptlMi*.  The  cbaogiog  coulcut  Ki""  by  the  peripUerdl  proceaa  is 
fatal  to  tbc  delcriniiiaUoii  whether  the  ceutral  proci-ss«a  will  act  con- 
tinnondy  for  any  length  of  time  in  a  given  relation. 

Ib  Kciieral,  <t«  proMblj  rwoiiniie  too  little  the  diflerencr  between 
atteutioQ  wheie  the  coatent  I*  periphcial,  and  attention  where  it  ia 
ccDtrml.  The  diitiiiction  ihoulil  undoubtedly  be  made  in  any  diicua- 
•Jon  o(  BnciDAiion. 
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We  have  even  found  it  necessary  not  to  be  obliged  to  compere 
results  obtained  at  different  sittings,  because  of  the  subjective 
changes  that  occurred  from  time  to  time  in  spite  of  experi- 
mental control.  Onr  comparisons  have,  therefore,  been 
planned  in  scries  to  be  finished  at  a  single  sitting,  and  the 
order  of  their  presentation  has  been  changed  so  as  to  compen- 
sate as  much  as  possible  for  probable  changes  in  the  condition 
ofthe  eyes  and  fixation-apparatus  from  the  beginning  to  the 
close  of  the  period.  Seiics,  then,  were  compared  from  day  to 
day,  rather  than  the  members  needed  to  malce  a  single  series. 
For  registration,  thioughout  all  of  the  work,  a  Ludwig- 
Baltzar  kymograph  was  used;  together  with  a  Marey  tambour 
and  bulb,  whereby  the  entire  course  of  the  fluctuation  as  well 
as  mere  appearance  and  disappearance  could  be  traced,  when 
desired:  and  an  electromagnetic  time-marker  in  circuit  with  a 
metronome,  enclosed  in  a  soundless  box.  All  of  this  apparatus 
was  screened  from  the  observer  by  a  sliding  curtain.  The 
work  was  done  mostly  in  a  long  room,  the  'reaction  room,' 
with  the  windows  all  at  one  end.  Thus  cross-lights,  unequal 
illumination  of  the  background,  etc.,  could  be  avoided.  The 
observer  sat  with  his  back  to  a  high  window  and  his  head  in  a 
head-rest  fastened  to  the  edge  of  a  long  table,  along  which 
the  frame  beaiing  the  stimulation  apparatus  was  moved  as 
required.     The  time  unit  throughout  is  i  sec. 

(v)  Results.  (In  detail.)  It  is  scarcely  necessary  to  men- 
tion that  the  results,  unless  otherwise  stated  in  the  tables,  are 
averages  obtained  froni  a  large  number  of  records.  In  the 
main,  throughout  the  work,  they  were  confirmed  not  only  by 
the  writer  and  the  observers  cited:  r';>..  Misses  Pitch  (/")  and 
George  {Ge)  and  Messrs.  Sabine  (S)  and  Galloway  [Ga), 
but  also  by  a  number  of  the  students  of  the  junior  training 
course,  either  as  a  part  of  their  regular  work,  or  as  substituted 
for  it.  Where  results  have  not  been  obtained  from  all  of  the 
regular  obser^'ers,  this  has  been  due  solely  to  lack  of  time.  .9 
and  Ge  gave  the  least  and  Ga  the  longest  lime  to  the  work. 
All  four  observers  were  students  in  the  department  of  psychol- 
ogy, and  had  had  laboratory  training.  Ga  had  also  bad  ex- 
perience with  the  problem,  both  as  experimenter  and  observer, 
at  the  University  of  Michigan. 

A.     Involuntary  changes  oi'  accommodation  are  not 

ESSENTIAL. 

Two  aphakial  subjects  were  experimented  upon.  One  of 
them  had  so  little  accommodation  that  words  in  fine  print  could 
not  be  moved  more  thau  a  mm.  farther  from  or  nearer  to  his 
point  of  clearest  \'ision  (determined  by  the  focus  of  his  glasses) 
without  becoming  less  distinct.     His  head  was  clamped  in  a 
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Iiead-rest,  and  the  card  slid  along  a  meter  rod  at  the  level  of 
his  e>-es  in  the  median  plane.  Every  precaution  was  taken  to 
secure  accnrac>'.  It  nuiy  safely  be  said  that  the  man  was  prac- 
tically without  accommodation.  As  was  stated  before,  the 
results  obtained  from  both  of  these  men  were  uniformly  nega- 
tive, i.  e. .  no  greater  variations  were  found  than  can  be  ex* 
plained  on  the  ground  of  normal  individual  differences. 

B.      A   RON-INTKRMITTBNT  STlMtTLUS  PKODCCBS  A  CONTINU- 
OUS SENSATION. 

The  well-known  fact  that  make  or  break  of  a  direct  current 
produces  a  flash  of  light,  if  the  electrodes  are  properly  applied, 
led  US  to  believe  that,  if  the  current  were  rapidly  interrupted, 
these  flashes  might  be  caused  to  fuse  into  a  continuous  sensa- 
tion. This  proved  to  be  true.  An  interrupter  so  constructed 
that  six  makes  and  breaks  occurred  with  every  revolution  of 
the  interrupting  Cylinder  was  used.  It  was  driven  by  a  motor, 
and  its  speed  of  revolution  was  regulated  by  a  transformer.' 
.to  &nely  graduated  that  a  change  of  a  single  interruption  could 
be  obtained.  In  circuit  with  ibe  observer  and  the  battery  was 
inserted  a  resistance  rack  of  German  silver  wire,  also  a  West* 
inghouse  ammeter  graduated  in  miliiampercs.  By  this  ar- 
rangement it  was  possible  to  keep  the  current  flowing  through 
the  circuit  absolutely  constant.  A  speed  indicator  was  also 
used.  This  was  rendered  necessary  for  the  double  reason  that 
the  quality  of  the  stimulus  dei>ended  upon  the  rate  of  inter- 
ruption, and  that  any  change  in  the  tate  influenced  the  amount 
of  current  flowing  through  the  circuit.  This  tatter  phenome- 
non was  probably  due  to  induction  effects  in  the  coils  of  wire 
used.  The  number  of  Ledanch^  cells  required  to  produce  the 
stimulation  was  usually  eight,  although  as  few  as  four  and  as 
many  as  twelve  were  used  for  different  observers.  The  current 
flowing  through  the  circuit,  when  liminal  effects  were  obtained. 
raoged  from  one  to  two  milliatnperes.  The  one  electrode  was 
plaMd  in  the  hand  and  the  other,  a  sponge  electrode,  above 
the  eye  on  the  nasal  side.     The  observer  was  stationed  in  the 

'  The  •  peed •uans former,  made  to  our  order,  was  lii  the  form  of  a 
(cKiuent  of  a  cone,  with  a  f[raoved  Burfsce  for  Ibc  releution  of  the 
motor  atid  interrupter  belt*.  Tbe  ilimciisioas  of  ttie  Bc^ineut  irerc 
aiicb  that  the  decrease  in  circumference  from  groove  to  groove  wat 
very  snull.  This  nrranffcaieiit,  together  with  graduRted  pulteya  on 
the  caotorsnil  liiterrui>tcr,  mad*  very  slight  chAti^csof  •■i.>red  possible. 

The  interrupter  consisted  oi  two  wass  cylinders  with  sii  cijudI  open 
and  cloic<l  spaces  on  cither  (ucfoce.  An  insulating  cross>sccliou  8cp- 
ftrsled  Die  two  cyliadcrs.  This  duplicate  ari)iiigcincQt  was  not  PCces- 
sary,  except  thai  it  made  the  connections  more  convenient  for  oor 
purpose.  aihI  that,  by  a  proper  setting  of  the  brushes,  the  inatrnment 
coatd  alfio  be  c»cd  a*  an  Btlrrnalor.  The  motor  and  interrnpter  were 
mounted  on  stidiug  frame*,  in  order  that  the  belts  might  be  kept  taot. 
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daik-rooni,  and  allowed  to  adapt.  Then  the  current  was  ap- 
pli«d,  and  carefully  worked  down  until  liminal  effects  were 
produced.  The  sensation  chosen  for  ohservation  was  of  the 
nature  of  an  irregular  patch  or  cloud  of  light,  varying  in  color 
for  different  observers  through  violet,  blue,  and  yellow. 

The  seasation,  when  limiiial,  usually  lasted  about  30 seconds, 
gradually  fading  out,  and  iu  no  case  reappearing  however  long 
the  current  was  applied.  The  effects  obtained  at  different  rates 
of  interruption  show  difTereaces,  Lower  rates  usually  pro- 
duced a  series  of  Sashes,  in  which  more  or  less  irregular  pat- 
terns were  made  out.  A  liille  higher  rate  produced  bars  on  a 
colored  background.  With  a  still  higher  rate,  the  bars  as- 
sumed a  ladial  position  around  a  dark  opening  fringed  with 
colored  light.  Here  began  the  transition  stage.  An  increaw 
now  gradually  changed  the  effect  to  an  uniformly  colored  field. 
This  fusion  usually  came  at  rales  ranging  from  85-100  inter- 
ruptions per  second.  One  observer  at  So  saw  a  dark  violet 
Geld;  at  S5,  purple;  at  100,  blue;  and  from  120-163,  yellow. 
It  would  be  interesting  to  discover  whether  there  is  a  deltuile 
order  iu  the  succession  of  colors  for  all  observers  as  the  rate  is 
increased.  The  ix>int  being  merely  incidental  to  our  purpose, 
the  investigation  was  not  carried  far  enough  to  determine  this. 

That  the  retina  is  stimulated  is  indicated  by  the  following 
experiment.  A  rate  of  interruption  was  chosen  that  would 
produce  bars.  The  observer  stimulated  each  e)e  separately 
and  noted  the  patterns  obtained.  Then  the  electrodes  were 
applied  above  both  eyes  simultaneously.  It  so  happened  that 
the  bars  for  one  eye  were  inclined  towards  the  horizontal,  and 
for  the  other  towards  the  vertical.  When  both  eyes  were 
stimulated  at  once,  and  the  fields  superposed,  the  two  patterns 
still  remained  distinct,  with  the  bars  set  obliquely  to  each 
other.  As  to  whether  the  visual  substance  was  involved,  the 
experiment  showed  that  there  was  always  an  after-effect,  which 
behaved  much  as  after-images  do.  However,  there  was  rarely 
any  trace  of  complementary  coloring.  In  any  event,  the  result 
goes  to  prove  that  a  continuous  stimulation,  reaching  the  optic 
centre,  does  not  produce  an  intermittent  sensation. 

The  data  of  C.  and  D.  are,  for  convenience,  subsumed  under 
G.,  to  aid  in  showing  the  correspondence  between  adaptation 
and  fiuctuatiou. 

C,  D,  E.    Adaptation  and  FtocruATioN  ash  identicai.. 
Correspondence  is  shown  by  : 

(a)  Fading  of  tkf  slimulus  into  ils  proper  gray  during  the 
(oune  of  a  stKgU  fludKalion.  A  Masson  disk  of  the  standard 
dimensions  was  used.       The  colors  (Hering  standard)  were 
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red,  green,  blue,  and  yellow.  The  background  was  neutral 
engine- gray,  darkened  by  180°  of  velvet  black. 

The  change  into  a  gray  differing  from  the  background  was 
first  reported  by  Dr.  Benlle)-.  Better  to  bring  out  the  phenom- 
eoon,  a  comparison  ring  of  gray  was  made  concentric  with  the 
colored  ring.  The  judgment  was  difficult,  and  it  has  not  been 
possible  as  yet  to  repeat  the  experiment  under  more  favorable 
conditions.  The  grays  into  which  the  colors  changed  were 
judged  of  different  brightnesses  in  the  order,  from  least  to 
greatest,  of  blue,  red,  green,  and  yellow.  These  grays  corres- 
pond to  those  obtained  when  these  porticttlar  colors,  saturated, 
were  adapted  down. 

Adaptation,  then,  evidently  carries  the  colors  to  the  limen. 
That  it  is  also  adequate  to  get  rid  of  the  gray  remaining  can- 
not be  questioned.  Consequently,  it  does  not  seem  necessary 
to  supply  another  process  to  complete  llie  disappearance,  espe- 
cially when  there  is  nothing  in  the  course  of  the  phenomenon 
to  indicate  the  need  of  such  a  supplement.  Introsjiection 
shows  the  change  from  start  to  finish  to  be  uniform  and  contin- 

Tabub  I.' 

Ga,    Fading  t/ a  (olorinto  its  proper  i^ray  during  the  count  of  a  tin- 
giejludtiahon. 


Stimulus 


Red,  »s  niin. 
Gteea,  "    " 
Bine,    ••    ■' 
Veirw."     " 


NombcT  of 
PI  act  na- 
tions 


31 

14 
•4 


CbangM 
to  Gray 


VU. 
Col«r  Gray 


»  99 
3  57 
3  JO 


1.6s 

1-97 
1. 61 
1.65 


Id  via. 


I  99 
'79 
1.04 
3.02 


Oidei  oC 
of  OlBJ 


id. 
4ih. 

191. 


uous.  It  will  be  noticed  that  the  difference  between  the  total 
pba&e  of  visibility  for  the  four  colors  in  Table  I  Is  not  nearly  so 
great  as  it  is  in  Tables  II,  III,  IV,  and  V.  The  recovery -pecu- 
liarities eharacleristic  of  adaptation  are  also  much  less  notice- 
able in  the  phases  of  invisibility.  This  difference  in  re.sult  is 
always  found  when  the  data  for  the  Mbssou  disk  aud  the  stft- 
tionary  system  are  compared. 

(b)     Comparison  of  adaptation  time  and  fiuduation  lime  for 
(ohrt  and  grays,      (i)  Fltietitalion.     Squares  of  paper  were 

'The  writer  roast  Bpolosiie  to  the  reader  for  the  ragged  appearmnce 
of  tbl*  and  the  following  Tables,  owing  to  the  various  iiuniher  of  deci- 
mal places  to  wliich  the  calcuUtions  have  been  carried  out;  and  moat 
alio  deprecate  nay  cUini  to  especial  accuracy  in  the  case  of  the  loii^f 
dvctmaii,.  He  hod  inlcnded  to  roDud-ofi  the  figures  to  two  places,  bat 
thi*  was  iuadvertCDlly  oiultteil.  Rather  thau  delay  the  printera,  be 
haa  BllOTTcd  ibe  Tnhles  to  atand  as  they  were  in  MS. 
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pasted  npOD  gray  card-board  and  placed  behind  an  opal  glass 
pUte.  They  were  thus  seen  by  reflected  light  through  the  opal 
glass.  The  intensity  was  easily  regulated  by  slight  changes  in 
the  distance  of  the  plate  fuim  the  card-board.  Different  makes 
of  standard  colors  were  used  at  different  times.  The  stimuli 
for  the  following  Tables  were  cut  from  Milton -Bradley  paper*. 
The  size  of  the  squares  was,  in  each  case,  a  cm.  x  2  cm.,  and 
the  distance  of  the  observer  i  meter.  All  other  conditions  were 
the  same  throughont. 

Tabi^x  II. 

Ca.     Comparison o/Jtuetualion  lime  with adaftationtime Hiing colon 

and  grays.     Flueiuatian:  ih<ia'in£  that  vinbUily  and  inviiiiiiiUy 

have  cMaratttrtilU  adaplalion  and  rttovtry  ptculiarilifs. 


StfmalBt 

Vis. 

M.  V. 

I  nvls. 

M.  V. 

Via.: 
Invi*. 

Invis., 
Vis. 

Peiiod 

Giar,     1x3  cm. 
Red,       •■     " 
Oreen,    "     " 
Blue.       ••     " 
Yellow,  '*     " 

4-34 
8-375 

1-045 
-53 
-954 

1. 144 

»-o7S 

350 
3  48 
3-058 
3-755 
3  46 

■7*7 
.108 
.8a 
i.iSt 
■337 

1.34 

.649 
1.313 

i-5'3 
3.41 

1-539 
.814 
.661 
-413 

7.84 

5.74 
6.76S 

9-435 
11-835 

Tadui  III. 

S.     Comparison  0/ ftuc/ualion  timf  wil/i  adaptation  lime  usin^  cotort 

and  grays.     Flitciualion:  showing  thai  visibility  and  invisibility 

have  charaderisCie  adaptation  and  recovery  pecaliartties. 


Stimulas 

Vis. 

M.  V. 

Invis. 

M.  V. 

Vis.; 
Invis. 

Invis.: 

Vis. 

Period 

GtsT,     3X3  cm. 
Red,        "      " 
Green.    "     " 
Bine.      "     " 
Yellow,  "     " 

3-47 

3-a 
5-576 

.836 
1. 257 

1.31 

3.8 

2.431 

1.779 

1.138 

-533 
-."7 
575 

-537 

.4761 
1154 
1.799 

4.504 

1.035 
.866 
.56a 

.311 

5-78 

4-133 

S-337 

Tabilk  IV. 

G4.     Comparison  of fiaciuation  time  vtilh  adaptation  time  using  eohrt 

and gritys.     Fturtuation;  shotting  that  vistbHily  and  inmsibility 

have  characteristic  adaptation  and  reroticry  peculiarities. 


Stimuins 

Vis. 

M.  V. 

Invis. 

M.  V. 

Vis.: 
Invia. 

Invis.: 
Via. 

Period 

Gmy,     2xa  cm. 
Red.         "      " 
Onmn.    "     " 
Blae,       ■'     " 
Yellow,  "      " 

3-715 
1-566 
317 

4-471 
7.3 

■693 
■383 
.96 

»-l57 
1.563 

1.03S 

5-95 

S6 

5.043 

1-354 

liloS 

241 

1.143 

-355 

1 .833 

.2633 

.566 
.886 
.a88 

3-799 
1.767 

1. 137 

.1B8 

5-743 

7.516 

8.77 

9.513 

8-554 

( 
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F.    CMMfiartum  i^Jliutualian  time  wUA  adafisUon  time  tulmg  tabn 
and  frays.     /•lutttMiiim:  s/u/a'ing  thai  vmbUify  and  invisibilUy 
halt 


FtutttMiim: 
ttv  tAaraettriUie  adaptatioa  and  reeovtry peculiariliti. 


Stlmulns 

ViK. 

M.  V. 

In  via. 

M.  V. 

VU.: 

iDVit. 

InvU.; 
Vl«. 

Period 

Grar,     tst  cm. 
Red,        "      " 
Green,     "      •' 
Blue.        "      " 
Yellow,  "      " 

J.8066 

>.4Sia 

4.716 

.786 
.3B7 
.461 
■*Si 
-79' 

3-54 
.l-36» 
J. 85 

»-793 
1.141 

.4« 
.368 

443 

1-498 

■737 

i-MS 

1-S83 

1.301 

I -335 
.8oi 

■779 
■453 

6.34« 
5 -843 
6-40 

Attention  is  called  again  to  the  fact  that,  as  wonid  be  ex- 
pected from  the  compensation  theory,  red  and  blue  have  longer 
phases  of  invisibility  and  shorter  phases  of  visibility,  respect- 
ively, than  green  and  yellow.  The  relative  value  of  the  invis- 
ibilities as  compared  with  the  visibilities  in  each  case  is 
expressed  by  the  ratio  invisibility ;  visibility. 

(2)  Adaptation.  To  test  the  correspondence  of  these  re- 
sults with  those  obtained  from  adaptation,  sheets  of  colors  of 
the  same  make  were  placed  behind  lightly  frosted  glass  and 
observed  at  distances  ranging  from  3-3  meters.  Just  how 
much  the  intensity  was  lowered  by  these  conditions  we  are  not 
able  to  .say, — probably  not  one  half.  This  does  not  matter, 
faowever,  so  long  a.t  each  color  was  tested  under  precisely  the 
same  conditions,  since  only  comparative  values  were  wanted. 

The  following  rciutLs  were  obtained : 

Obs.  G.     Distance :   235  cm.     Time  unit :  i  sec. 

Red  41 

Green  55 

Blue  78 

Yellow  263 

Because  of  the  severe  eye-strains,  the  intensity  was  further 
reduced  for  F  by  placing  the  color  1 1  cto.  behind  the  frosted 
glass. 
Obft.  F.    Distance  :  335  cm.    Time  unit :  i  sec. 

Red  35 

Green  41 

Blue  58 

Yellow  225 

For  5,  the  color  was  placed  19  cm.  behind  the  frosted  glass. 
Obs.  .S.     Distance :  300  cm.     Time  unit :  1  sec. 

Red  19 

Green  52 

Bine  160 

Yellow  196 
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The  order  U  the  same  as  was  obt&iued  in  the  Suctuatioa  e 
perimeDts;  and  a  comparison  of  the  Tables  will  show  that 
rough  correspondeiice  holds  in  the  ratios  sustained  between 
the  phases  of  visibility  and  the  adaptation  times  in  each  case. 

It  may  be  objected  that  the  colors  nsed  were  not  standard- 
ized. We  are,  however,  not  attempting  to  state  results  for 
standard  colors.  Our  sole  aim  is  lo  show  correspondence  be- 
tween adaptation  and  ductuation.  This  has  been  accomplished 
by  nsirti^  identical  colors  in  the  two  sets  of  experiments.  It 
could  have  been  done  no  better,  we  believe,  by  using  stand- 
ard colors. 

(c)  Combinations  of  uimvlus  and  backgraunti  that  influetiee 
adaptation  time  corrttpondingty  inftuenct  fiuttttation  time.  ( t ) 
Fluetualion.  For  this  point  so  far  the  Masson  disk  his  been 
used.  From  all  the  colors  tried  as  background,  light  greenish 
blue  (Heriug).  yellowish  green  ( Milton-Bradley),  y^ow  (Mil- 
ton-Bradley), orange  (Hering),  gray,  and  in  one  case  dark 
red  (Milton-Bradley)  were  selected  for  the  following  Tables. 
The  stimulus  strips  were  3  mm.  x  5  mm.,  and  were  placed 
S  mm.  apart  along  the  radius.  They  were,  with  one  excep- 
tion, of  Hering  red. 

This  method  we  consider  very  unsatisfactory.  In  the  first 
place,  results  never  stand  out  so  clearly  with  the  Masson  disk 
as  when  the  system  is  at  rest:  judgments  are  difficult;  distrac- 
tions are  many,  and  gradations  of  intensity,  neither  so  constant 
nor  even  so  delicate,  can  be  obtained.  And,  secondly,  as  our 
disks  were  made,  the  stimulus  color  was  rendered  limiual  by 
mixing  with  the  color  of  the  background  rather  than  with  a 
gray  of  its  own  brightness.  If  we  take,  for  example,  a  red 
stimulus  upon  a  light  blue  background,  the  ef!ecl  obisined  wa-s 
a  faintly  reddish  blue  upon  a  blue  background,  slightly  differ- 
ing from  it  in  brightness.  But  even  this  approximation  to  the 
desired  conditions  was  sufficient  lo  vary  the  phase  of  visibility 
to  a  rough  correspondence  with  the  results  obtained  with  s 
similar  combination  of  stimulus  and  background  in  the  adapts* 
tioQ  experiments. 

(2)  Adaptation.  Here,  likewise,  red  aX/uU  intensity  disap- 
pears most  readily  upon  the  light  blue;  not  quite  so  readily 
upon  the  gray  used;  and  never  entirely  goes  into  the  back- 
ground, although  the  color  is  lost  periodically,  upon  the 
orange,  yellow,  and  yellowish  green.  Yellow  on  dark  red  is 
peculiarly  persistent. 

In  addition  to  the  combinations  here  used,  we  have  tried  a 
number  both  of  grays  and  of  colors,  and  are  satisfied  that 
whatever  alters  the  conditions  for  adaptation  correspondingly 
alters  the  conditions  for  fluctuation. 

(d)  Method  of  variation  0/  areas.     (l)  Flttcfuation.     This 
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Tuu  VI. 

Ga.  ComMmatiant  9/sUmulms  and  background  that  influence  adaptation 

lime  eorrt^ondimgly  injiitgnce  fluclualion 

timt.     flu^iitatioit. 


■      StimulBS 

Baclcgronnd 

vi». 

M.  V. 

Invis. 

M.  V. 

Vis.: 
In  via. 

Period 

-3Ud,     3ZS  ntn. 
■-■■ 

■  ■■ 

'   fi          ■■     ■' 

Yellow,  ax5  mm. 

Light  Bine 

Yellow 

Orange 

Vcllowilb  Or«a 
(Jko*  Ka^Qf  GrAy 

lie*  Velvet  Black 
Dark  nd. 

3.387 
4.609 
4.709 
4.<J0 

3-615 
6.513 

.681 
.1141 
.1IJ7 
1. 161 

1.076 

1-013 

3-363 
3.78 
a. 936 
2.715 

3.a68 
3-887 

.600 
.W3 
.Ann 

I.I 

.91a 

.6803 
1.6836 
1.600 
1.531 

1.106 
1.675 

^-845 

6.89J 

w-399 

tabui  vn. 

F.    Combixalinni  0/  stimuiui  and  background  IkalinflMetKt  adaplatitnt 

timt  torrcspoHdinslv  imfluenufludualiom 

lim*.     Flucluatiom. 


1      Stlmnlns 

BSCkgTOBIlid 

Via. 

M.V. 

Invie. 

M.  V. 

VU.: 
In  vis. 

Period 

Red,      9x5  mm. 

^■«                        t4           At 
■   It                         *i            <* 

Ux'it  blue 
Yellow 

YelkmUh  Oreca 
ifa'  Kngiue  Cisy  | 

ifia*VclT«t  Black  j 

a. 9 
4-73 

4-4 

3-9 

.398 

■Sa 

.717 

-aja 

3.164 
3.96 
3" 
a. 95 

■58 

■4 

■37 

.6a« 

.969 
1.598 
'■37S 

■983 

6.064 

7.60 

585 

method  was  tried  both  upon  the  Masson  disk  and  with  the  opal 
glass  plate  a.s  a  backgrouod.  The  results  in  both  cases  were 
unquestionable:  but,  as  before,  those  given  by  the  stationary 
system  were  much  the  more  satisfactory  and  much  the  more 
clearly  cut.  Ikcause  of  this,  and  chiefiy  because  the  di^k  did 
not  permit  enough  variation  of  area,  the  Masson  disk  will  be 
omitted  from  further  consideratiou  in  this  paper. 

A  stimulus  was  obtained  upon  the  opal  glass  plate  by  light 
coming  from  a  bank  of  lamps  behind  it,  passing  first  through 
a  plate  of  frosted  glasii,  then  through  the  opal  glass  itself. 
The  magnitude  of  the  stimulus  was  regulated  by  a  card-board 
diaphragm  behind  the  screeu;  its  intensity,  by  varying  the 
distance  of  (he  lamps,  also  by  means  of  a  curlaiued  window  in 
fhini.  This  photometric  arrangement  provided  a  very  sensitive 
means  of  obtaining  a  just  noticeable  stimulus.  After  the  Inl- 
tial  adjustment  was  made,  great  care  was  taken  that  the  illumi- 
satian  of  the  background  should  remain  constant  throughout 
the  experiment. 


loa 


P8RRSR ; 


TablK  VIII. 

F.    Method  of  variaHtm  of  arras.    Fltfeimalion:  showing  iitvrrte  varia- 
tion of  viiibilify  and  invisihUily  with  incrtase  of  area. 


Area 

vu. 

M.  V. 

lovi*. 

M.  V. 

ViB.:lnTi8. 

Period 

ax  3  mm. 

16.86 

4-83 

.8 

.aS 

al.075 

17.66 

43t  4    " 

10.  ?8 

Xi' 

'■'5 

-38 

11.24 

14  .oS 

6x  6    " 

a.9 

■83 

3-71 

1368 

8.41 

8«  8    " 

5-65 

1-53 

a.76 

■5* 

a. 33 

lOXIO      " 

4-74 

i-J» 

a-M 

.6i 

3.003 

l^ 

i3<ia    " 

4.33 

■97 

a.jj 

■57 

1-551 

14X14    " 
i6«i6    " 

\^ 

1.39 

i.ia 

1.91S 

.46 
■59 

■  ■359 

■  ■360 

1% 

6x  6  cm. 

n\ 

i.ii 

5-3 

■77 

■717 

8-93 

Jtntio    ■' 

■>3 

9.65 

1.8 

■073 

10-46 

UK  14     " 

.8 

■5 

39.46 

4.66 

.037 

30.36 

i8si8    " 

■«S 

-4S 

vn 

a.»5 

.031 

40.10 

»Z1]      " 

1-4 

N< 

>  reappeaTBncc. 

For  F,  beginning  at  areas  ranging  from  to  cm.  x  to  cm. — 
14  cm.  X  14  era.  in  the  different  records,  it  was  noticed  that 
only  the  edge  of  the  lower  left  hand  comer  and  left  side  reap- 
peared. 

The  results  of  this  Table  have  been  thrown  into  the  form  of 


"1  '  1  1  I  r  I  I  M  )  I  I 


I  111  1 1')  1 1  n-H-mrrr 


CtJRVB  I. 

Curve  for  vidbUUy.    TablS  Vlll.     Skowing  decrease  0/ viH- 
bUily  tviih  increase  ef  area. 


4 


4 
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1 1  carve.  The  dimensloDS  of  the  stimnlns  are  laid  oS  along  the 
LabsdsM.  millimeter  for  roilltmcter:  the  time  values  along  the 
lordioate,  on  th«  scale  of  i  second  to  5  millimeters.  The  last 
rtnd  more  horisootal  part  of  the  cnrve  for  visibility  repicscutx 
f  the  reappearance  of  the  edge  of  the  Itii  side  and  the  lower  left 
I  hand  corner . 

LI  1 1 1 1 1 1 1 1 1  III  [  1 1 1  m  I  III  M  i  III 


CUBVB  11. 

Curve  for  invisibilily^    TadlR  VIII.    Shownng  itureatt  of  in- 
'br  vinbility  wUh  inereate  of  area. 


i 


""'^  '  I  '  ""-^ 


■  '  Ml  ■  111  I  "  ' 


CC8VH  111. 
Curve  for  visibilify  :  ititnsibility.     Tablb  VIII.     Skawing  de- 
crease itiith  intrease  of  area. 

*  In  thi*  and  tbe  folIowioK  curves  Invisibility  i«  platted  as  a  negative 
quutJtjr. 


I04 


FESBBB : 
Tabi^  IX. 


GS'   Melhod  o/ variation  ofartai.    Fluctuation:  %howing  invtne  vari- 
ation of  visibility  and  invisibility  witk  increase  of  area. 


Atck 

Vis. 

M.  V. 

Inrii. 

M.  V. 

Vis.;  Inris. 

Period 

ax  3   inin. 

J -3 

'■3> 

a.l» 

.466 

3-44 
3.16 

9-4" 

43E   4        " 

6-34 

i-j8 

>-94 

.46 

9.38 

8x  8      " 

453 

1.066 

3-a4 

55a 

'■39 

]% 

IIXIJ        " 

4-33 

1.4s 

375 

"- 

i.ia 

i6xi6      •• 

403 

■9M 

3-9 

,:l? 

1.03 

7-93 

ta  6  cm. 

1.83 

■S8 

5-675 

■3a 

7-505 
S.15 

loaio     " 

1. 19 

■436 

6.96 

3.8 

■17 

i6ki6     •• 

.61 

.1 

l»-53 
*5-3* 

3-3 

■048 

13  14 
a«.o|s 

»6i76     " 

■715 

■175 

i.067 

.038 

34"A       " 

f 

.2 

*5-'3 
i  reappei 

4-3 
tratice. 

.03I 

35.68 

For  Ga.  with  an  area  of  10  era.  x  10  cm.,  only  about  one 
third  of  the  area  covering  the  lower  left  hand  conier  reappeared. 
From  that  area  on,  the  part  reappearing  became  less  and  less, 
until  finally  there  was  no  reappearance  at  all. 

The  reappearance  of  the  lower  left  hand  corner  alone  in  the 
case  of  the  larger  areas  led  to  the  belief,  after  a  time,  that 
the  stimulus  was  stronger  in  this  region.  This  was  all  the 
more  probable,  because  the  window  was  somewhat  above  and 
to  the  right  of  the  observer,  thereby  illuniinatiug  the  back- 
ground around  this  comer  slightly  less  than  the  rest  of  the 
field.  In  consequence,  this  part  of  the  stimulus  stood  out 
slightly  supraliminally.  To  obviate  this  difficulty,  stimuli  of 
Hering  gray,  no,  37.  were  pasted  upon  engine-gray  card-board 
and  placed  behind  the  opal  glass  plate.  The  intensities  were 
easily  regulated  by  slight  changes  in  the  distance  of  the  plate 
from  the  card-board.  Since  both  stimulus  and  background 
were  now  seen  by  reflected  light,  the  former  inequality  of  rela- 
tion between  them  was  impossible.  The  rather  remarlcable 
change  of  results  obtained  makes  it  worth  while  to  note  the 
following  Tables. 

F.    Metkod  <if  nurluMon  Qf  artas.    Fluctuation;  iitii>wing  inoei-se  rsarialioa 
qf  viiibUU]/  and  IntialbHitu  leith  increaac  ttf  area. 


Area 

Vis. 

M.  V. 

Invis. 

M.  V, 

Vis.:  IdvU. 

Period 

3x  3  mm. 

4.435 

.743 
■  854 

4.38s 

■s« 

'■035 



8.73 

6k  6      *' 

3-37» 

6.77* 

1.3)8 

.498 

10.144 

10x10      " 

3-337 

■5 

11.561 

»-?37 
1.84 

,387 

14.889 

aai3o      " 

3-31 

■7t 

«a.975 

■»S5 

16.385 

6x  6   cm. 

1.963 

.437 

14.36 

3.S13 

.306 

i7-3»» 

'533 

■^33„ 

38.00 

■733 

■<M03 

39-533 

lOKIO       " 

1. 145 

No  rcappCArAQCC. 
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Curves  were  plotted  from  these  results  to  compare  with  those 
obtaiaed  from  Table  VIII. 

It  will  be  noticed  that  this  series  began  with  an  area  trf" 
3  mm.  X  3  mm.  In  the  former  case,  it  was  2  mm.  x  2  mm. 


-"""  ■  "  I  rimii  I 

Cdrvb  IV. 

Cttrvf  for  visilnlity.     TabI3  X.     Showing   decrease  of  visi- 
mUty  Toith  increase  of  area. 


CuBVB  V. 

Curve  for  invisibility.     Table   X,     Showing   increase  of  in' 
visiHlify  with  increase  of  area. 


io6 


PSRRKB : 


Table  XI. 

Oo,   Mttlioiittf  variation  tifaretta.    Fltictuatlon:  (Aout/ij)  ^-  -—- t  TTTfTfTfTI 
tif  tMMIUir  and  IncMMbty  with  fnereius  qf  area. 


Area 

V». 

M.  V. 

lavin. 

M.  V. 

Vi».:  loTis. 

Period 

4x  4  mm. 

4-466 

I  16 

i-BS3 

.406 

a. 41 

6.319 

6x  6     " 

S.385 

.910 

*-934 

.SiS 

.Sii 

5-3»9 

Kzia     " 

a-cx» 

■537 

5-!i57 

1.600 

-380 

7.257 

I6zi6      ■' 

1.984 

-761 

5  :«69 

1.768 

■376 

7-JS3 

30X20       " 

'■453 

.61S 

5-557 

a -050 

.161 

7.010 

J5XJ5     •• 

I. til 

•  331 

6.100 

1-538 

.183 

y.ata 

4z  4   cm. 

-773 

-MS 

'»  583 

3 -366 

.061 

>3-3S8 

6x  6     ■* 

.716 

.300 

14.460 

4.916 

.049 

15.176 

itnio     " 

-63s 

.197 

ij.ioo 

3SOO 

.037 

*3-733 

i»ii     ■■ 

■S90 

.184 

33-866 

7445 

-017 

34-456 

14x14     " 

1-5 

N 

3  reappa 

trance. 

The  following  curves  represent  the  results  of  the  precediug 
Table.     The  first  area  used  is  4  mm.  x  4  mm. 


hTTTrrr- 


"m  ■  I  t  '  I.  M  '  '  I  *  1-1-^ — T] 


Curve  VI. 
Curve /or  vtsibUity.    Table  XI.    Showing  dfcrease  0/  invisi- 
bilily  witk  increase  of  area. 

U  I  I  II  I  II  I  mil  II  I  li  I  I  I  I  il 


Curve  VII. 

Curve  /or  invisibility.    Table  XI.    Shov/ing  intreasco/  invisi- 
bility  with  increase  0/  area. 
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0«.  MtUicdnfeantiHonttfartai'.    Fluctitatltmi  lAowCno  i>i^"ii  vartoHon 
of  tMMJKy  and  inrMMlfty  with  variation  tff  area. 


AztA 

Vi». 

M.  V. 

lavli. 

M.  V. 

Vis.:  loviB. 

Period 

il  I  "■•?■■ 

5« 

'■5 

3  '93 

1. 169 

1-73' 

8.6» 

3M 

».o33 

4.3 

-930 

■730 

7-44 
8.559 

KM  10        " 

2.469 

953 

6   DO 

y>s 

-30s 

«nio     " 

3.16 

-73 

IS  683 

4.016 

.137 

17.&13 

15MS      " 
6s  6  cm. 

1.1S5 

■'55 

18.34a 

3  34* 

.064 

'S  75 

■7 

■'33, 

37-75 

3  85 

-oaj 

18.45 

10x10     " 

1.3 

Ho  reappearaoce. 

tablk  xni. 

VefAod  tif  DoriaUon  f^  (ircn*.    Tta^iuntion.:  tlunnim  {nncrnc  vwriaiimi 
t^  fisIUIftV  and  inrtn'bflilv  loilA  inertaM  (if  area. 


Ai«a 

Via. 

M.  V'. 

I  DTI*. 

M.' V. 

Via.:  Id  via. 

Period 

S  ?  "■'?■ 

4.683 

1.16 

3.38 

-633 

1.05 

6.963 

J.66 

.686 

3.»6 

.616 

1-619 

5-93, 

10x10     " 

>.S76 

-.«7 

»-33 

■495 

"^ 

5.306 

16x16    " 

a.sai 

■643 

»-S7 

:SI 

3.091 

3OX30       " 

a.aj 

■709 

1.80 

.796 

\-T 

4x  4  cm. 

1.0H 

633 

Im 

■565 

.697 

S*  8     ■• 

3.188 

■594 

1,047 

.600 

6.093 

mil     " 
16x16     " 

3-03 
'■7 

■533 
■S"4 

5.36' 

139 

1. 330 
'-38S 

.378 
.131 

7 »' 

14 -MO 

i&tiB      " 

1.5 

N< 

1  reappearance. 

Tbe  averages  of  the  visibilities  and  invisibilities  of  Tables 
X.  XI,  XII,  and  XIII  were  plotted  up  to  the  area  6  cm.  x 
6  cm.,  the  last  reappearsace  recorded  for  FaaA  Gt. 


Ctovb  vin. 

Cttrvt  for  vUibility.     Avtraged  from  Tables  X.  XI,  Xll.  and 
XIII.     Showing  deereoit  0/  vhibility  with  increase  of  area. 


IDB 


.  Cdrv-b  IX. 

Cttri'e  for   invUibitity.     Averaged  from  Tables  X,    XI,  XII, 
XIII.     Showing  mcreeue  of  inviiibUity  with  intrease  of  area. 

It  will  be  noticed,  ia  the  sbove  Tables,  that  the  area  at 
which  fluctuation  ceases  has  been  decreased  lo  oue-fourth  in 
the  one  case  and  lo  one-eighth  in  the  other.  This,  we  believe, 
is  due  solely  to  the  inequality  in  intensity  of  the  stimulus  ob- 
taiued  by  the  former  method,  for  it  will  be  observed  that  the 
area  at  which  the  stimulus  began  (o  recur  in  paits  in  the  former 
Tables  nearly  coincides  with  that  at  which  fluctuation  ceased 
in  the  latter. 

It  will  be  seen,  also,  that  in  the  case  of  the  smaller  areas  the 
phases  of  visibilitj-  have  been  decreased  and  the  phases  of  in- 
visibility increased.  Sufficient  explanation  for  this  result  can 
be  found,  most  probably,  in  the  different  conditions  for  adapta- 
tion present  in  the  two  cases.  It  will  be  well,  at  least,  to  point 
tbem  out. 

(a)  Although  of  no  greater  intensity,  the  stimulus  area  was 
more  shar])ly  defined  than  the  area  given  by  the  reflected  light. 
The  latter  was  somewhat  diffuse  and  spreading,  and  to  a  certain 
degree  gave  the  effect  of  a  larger  area.  This  slight  change 
would  be  appreciable  for  the  smaller  areas,  but  not  for  the 
larger.  (*)  The  side  of  the  opal  glass  used  for  the  back- 
ground in  the  former  case  was  polished  and  shining.  This  was 
trying  to  the  eyes  of  the  observer,  the  strain  relieving  itself  in 
increased  eye-movement  and  blinking.  The  side  used  in  the 
latter  case  was  dull  and  chalky,  and  prodiictd  no  pnrticutar 
discomfort,     {e)  In  the  former  case,  the  minimal  difference  to 
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be  adapted  ont  was  between  a  bright  white  background  snd  a 
still  brighter  stimulus.  Id  the  Utter  case,  it  was  between  a 
dull,  chalky  background  and  a  darker  stimulus.  Ju.st  wbat 
effect  this  diScreacc  would  have  on  adaptation  we  are  not  able 
to  state.  It  seems  reasonable  to  believe,  however,  that  the 
process  would  not  Ije  uniform  at  all  i>r>ints  in  the  white-black 
series.  In  fact  records  were  obtained  indicating  that,  in  gen- 
eral. tfaJH  i.s  trne;  unfortunately,  however,  they  were  made 
early  in  the  work,  and  were  not  arranged  for  a  particular  con- 
6nuation  of  results  under  these  precise  conditions.  As  nearly 
as  can  be  dctenniued  from  them,  planned  tn  they  were,  the 
process  is  more  rapid  at  the  extremes  of  the  white-black  series 
(indicated  by  the  shorter  phases  of  visibility  here  obtained) 
than  in  the  mid-region  of  neutral  grays.  The  stimulus  just 
noticeably  lighter  than  a  black  background,  too,  seems  to  give 
slightly  shorter  phases  of  visibility  thau  a  stimulus  just  notice- 
ably darker  than  a  white  background.  It  will  be  understood 
that  these  results  are  not  intended  to  apply  to  adaptation  any 
further  than  for  the  obliteration  of  just  noticeable  differences. 
But  from  the  data  we  may  draw  the  very  general  conclusion 
that  the  value  of  just  noticeable  differences  for  adaptation, 
even  in  the  white-black  series,  depends  upon  the  sort  of  com- 
bination used. 

It  is  important  to  note  that  while  Lange '  finds  approximate 
equality  in  the  periods  obtained  from  three  sense  departnienla, 
nnd  argues  therefrom  a  central  origin,  it  is  found  here  that  a 
change  of  conditions  so  slight  as  to  have  passed  unnoticed,  had 
not  the  results  demanded  investigation,  brings  a  wide  range  ot 
variability,  although  not  even  a  change  in  the  retinal  elements 
stimulated  is  involved,  i.  e.,  both  series  of  combinationsofstim- 
ultis  and  background  are  in  the  white-black  series. 

Another  point  noticeable  in  these  records,  and  throughout 
the  work  in  general,  is  the  large  mean  variation.  This  is  es- 
pecially obvious  when  large  areas  are  u.<)ed,  or  whenever  from 
any  cause  cither  visibility  or  invisibility  approaches  infinite 
value.  It  is  due,  chiefly,  to  one  or  two  very  long  phases  of 
visibility  or  very  short  phases  of  invisibility,  or  conversely;  the 
phenomena  depeudiug  upon  which  extreme  of  the  phase  varta- 
tJoD  one  is  considering.  Slaughter'  believes  that  (here  is  a 
coDoection  between  these  recurring  long  phases  of  visibility, 
obtained  with  stimuli  of  the  usual  order,  and  the  Traube-Her- 
ing  waves.  It  seems,  however,  much  more  probable  that  their 
immediate  condition  is  to  be  found  in  eye-movement.  In  un- 
steady fixation,  the  eye  oscillates,  ('.  e.,  in  recovering  fixation, 

*  Pkiloiofihittkt  Studien,  IV,  jyo. 
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9tu    lt«tKbd  of  rartnffon  i)f  arcaiL.     Ada-ptaU/jn:  rtinuiing  Invgrte  Mtrfo. 
tUm  of  etei&i'f (|r  anii  inci^fblliev  iM'tA  lucreiue  of  atta. 


Stiiualas 

BackgtouDd 

Vi». 

M.  V. 

loTia.  M.  V. 

Vis.: 
In  vis. 

Period 

Red,   IX  5  mm. 

Bine 

1 
No  disappearance. 

»  s   •' 

«« 

4-64 

.98 

I'lsj    -335 

3-95 

5-813 

"       5X5    " 

tt 

'■77 

.601 

4.19     t.i6 

.66 

;t 

"        lOXIO      " 

•> 

1.4 

■34 

4-44      (-34 

■3' 

"        »X35     " 

•• 

1.68 

■S8 

3-iS      >09 

■5 

3-03 

BeriDg  Gray, 
(no.  t;)  tx  5  mm. 

Herlng  Gisj, 

Wo.  u) 

No  diaappe*raiice. 

•■     »  5     " 

17-915 

J  ■4*3 

-54 

.aJ3 

51.694    38.435 
6.057    11.018 
3.^3     9.06a 
6.976   11-846 

"     SK  5     '■ 

(( 

V^i 

1.61; 

i-.St* 

-57 

"   loiio    ■' 

tt 

3.35 

\M 

-3»S 

"     »i5    " 

41 

10.36 

30T 

■»«5 

TABtK   XV. 

JIT.     itrthod  1^  cdrfAtton  i^  arta*.     AAaplalKon.:  tStmelng  iimarte  eoria- 
(ion  vS  vii^miy  anA  inittiiAiJf  (|/  ut((A  inertam  1^  ana. 


Stimnliu 

Bockgroand 

Via. 

M.  V. 

In  vis. 

U.  V. 

V».: 
IotU. 

Period 

Red,  IX  5  mm. 

"      3X  5    ■' 
••      7x10    •' 
"       U(  5     " 

"   5x5  " 

Bine 
Gr«jr 

9  5637 

3-543 
3.06 

3.66 
1-07 

1.075 
1.381 
3-863 
10.471 
8.55 

-175 

.381 
-594 
3.514 
1.71 

8.895 

.S.067 

.656 

■■1583 
■i409 

10.637 
5-618 

4.741 
14.013 
10.61 

F.    Adaptation  is  rendered  intermittent  chiefly 

BY    RVR-MOVKMKNT. 

"ETen  in  fixation  intended  to  be  constant,  bs  in  the  present 
Investigation .  it  is  not  likely  tliat  the  eye  was  motionless  for  the 
«gbt  to  thirty  seconds  during  which  the  e:(periiiient  lasted,  a% 
McAllister  has  recently  pointed  out  that  the  eye  is  seldom  at 
rest  for  one-ninth  of  a  second  continuously.  At  Iea.st  it  would 
be  mait  unlikely  that  it  should  be  absolutely  at  rest  for  so  long 
a  period  as  twenty  seconds  and  then  move  unconsciously  at  the 
end  of  that  time."' 

The  inference  contained  in  the  above  qnotation  is  that,  if 
eye-movement  causes  relief  of  the  adapted  elements  suffi- 
cient to  bring  about  reappearance  when  complete  adaptation 
has  once  set  in,  disappearance  should  never  have  occurred; 

•W.  B.  PillBbury:  The  Jommai  of  nUosophy,  Ptychology,  and  Sd- 
tmtific  Methods.  II.  37a.  Review  of  7,ur  txptrimtnttlltn  tCritik  J4r 
Thtorit  drr  Aufnitrk%amkeitticha;ankungttt,  bj-  B.  Uammei. 
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for  the  eye  is  moving  almost  continuotiiily,  and  each  move- 
ment should  have  relieved  the  adaptation  that  had  taken 
place  previous  to  it.  Pillsbury  has,  however,  probably  not  con- 
sidered that  range  of  movetneut  tii  a  factor  as  wdt  as  ^equency. 
If  the  eye  moved  nine  times  a  second  with  sufficient  range, 
there  probably  never  would  be  noticeable  adaptation  for  small 
areas.  How  far  this  supposition  is  from  the  facts,  however,  is 
shown  by  our  results.  The  average  interval  between  move- 
ments extensive  enough  to  produce  a  noticeable  shift  of  the 
after-image  in  either  the  horizontal  or  vertical  plane,  viewed 
at  a  distance  of  i  meter  (and  certainly  smaller  movements 
could  scarcely  be  considered  to  bear  npon  the  point  in  ques- 
tion), ranges  from  f  sec.-ai  sec.  The  average  time  be- 
tween movements  shifting  the  after-image  2  mm.  in  either  plam: 
ranges  from  ij  sec.-a^  sec,;  4  mm.,  from  2|  sec.-48  sec.; 
6  mm.,  from  3!  sec--96  sec.  etc.  Now  it  will  be  remembered 
that  the  movements  in  eacti  plane  came  in  groups  of  two  and 
three,  so  that  these  intervals  in  most  cases  should  be  so  much 
multiplied.  According  to  this  account,  there  .seems  to  be 
ample  opportunity  for  adaptation  to  take  place,  when  range  of 
movement  is  taken  into  consideration  as  wfll  as  frequency. 
Movements  as  small  as  those  referred  to  by  McAllister  would 
probably  produce  some  effect  iu  delaying  adaptation;  but  com- 
plete restoration  before  the  stimulus  has  adapted  out.  or  reap- 
pearance after  it  has  disappeared,  is  doubtless  caused  by  groups 
of  movements  of  considerable  range. 

The  range  of  movement  required  will,  of  course,  depend 
upon  the  stimulus  area  used.  When  the  area  is  very  small, 
Pillsbury's  inference  holds;  there  is  no  disappearance.  The 
restoration  afforded  by  eye-movement  here  cancels  the  effect  of 
adaptation  before  disappearance  takes  place.  This  is  one  of  the 
points  brought  out  by  our  method  of  areas.  On  the  other 
band,  with  areas  varying  from  10  cm.  x  10  cm.  —  14  cm.  x 
14  cm.,  the  range  of  movement  for  our  observers  was  not 
great  enough  ever  to  produce  reappearance.  And  with  still 
larger  areas,  extensive  voluntary  movements  did  not  suffice 
even  to  revive  the  lost  sensation. 

We  do  not  assert  that  the  statement  quoted,  considered  as  a 
criticism  of  Hammer's  article,  is  not  well  grounded.  This 
article  is  chiefly  suggestive.  But,  on  the  other  hand,  it  is  only 
fair  to  remember  that  it  require.s  positive  knowledge  to  over- 
throw as  well  as  to  establish  a  thcor>'.  Both  statement  and 
criticism  should,  with  equal  care,  be  based  upon  ample  inve.stt- 
gatton.  That  eye-movement,  blinking,  etc.,  interfere  with 
the  course  of  adaptation  is  not  a  recently  discovered  fact,  iKff 
is  it  a  closed  subject.  Local  adaptation  still  presents  a  fruitful 
field  for  research. 
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Wilb  tbe  help  of  tfa«  data  snbmitted  in  this  article,  we  tniKt 
that  no  intrinsic  <ti£ficu1ty  will  be  tbund  in  the  conception  that 
adaptation  is  rendered  interniitteut  by  eye-movement.  Aside 
from  this,  too,  there  remains,  further  to  strengthen  the  theory, 
the  supplementary  factor  (not  yet  specified)  which  works  io 
cotijuncttoa  with  the  relief  afforded  by  a  shift  of  the  adapted 
elements  into  a  region  of  different  stimnlation. 

For  the  investigation  of  eye-movemenl ,  a  method  had  to  be 
selected  that  would  not  be  objectionable  to  tbe  observers,  and 
would  not  interfere  with  the  normal  course  of  the  phenomemm 
either  mechanically  or  by  way  of  distraction,  Tbe  shifting  of 
the  negative  after-image  during  fixation  afforded  a  method 
somewhat  rough,  bnt  adequate  for  our  purpose.  Colored 
strips,  5  mm.  x  40  mm.,  were  used  as  stimuli.  They  were 
pasted  on  a  background  of  white  card-board,  with  the  nhortcr 
dimmsion  in  the  plane  in  which  the  eye-movement  was  to  be 
investigated.  Tbe  determination  of  frequency  then  became 
merely  a  miiiccr  of  recording  the  appearance  of  the  after-image 
to  the  right  or  left  or  above  or  below  the  stimulus,  separate 
series  being  m<8e  for  both  planes.  For  the  determination  of 
range  of  movement,  narrow  strips  of  paper  of  the  same  bright- 
ness as  the  background  were  placed  ancccssively  2,  4.  6,  8,  etc., 
mm.  from  the  stimulus,  and  only  those  movements  recorded 
that  caused  the  after-image  to  shift  to  or  beyond  these  strips. 
Tbe  stri{>s  were  so  inconspicuous  as  not  to  attract  the  eye  away 
from  the  fixation  point;  still,  it  wa.t  not  difficult  to  judge  when 
the  after-image  reached,  or  passed  beyond  them.  They  were 
always  used,  also,  when  frequency  alone  was  to  be  determined, 
to  order  that  the  same  coaditions  might  prevail  throughout. 
Some  periods  were  given  up  wholly  to  the  investigation  of  eye- 
movement  alone,  th»is  determining  the  type  in  general;  while 
again  the  eye-movement  tracing  was  alternated  with  the  corre- 
sponding fluctuation  tracing,  in  order  to  establish  a  more  im- 
mediate connection  between  the  eye-movements  in  either  plane 
and  the  phases  of  visibility  and  invisibility  in  that  plaue. 
DonbtlcsK,  it  would  have  l>een  belter  to  have  the  eye-movement 
recorded  while  the  fluctuation  was  in  progress,  could  this  have 
been  done  without  interfering  with  the  nonnal  course  of  the 
phenomenon.  As  it  was,  however,  enough  results  were  ob- 
tained to  render  conclusions  safe  as  to  the  type  of  the  observer. 

The  stimnii  in  both  the  eye-movement  and  finctuatiou  ex- 
periments were  of  the  same  dimensions,  and  were  arranged  in 
precisely  the  same  way.  The  diiitance  of  the  observer,  through- 
out, was  1  meter.  The  color  of  the  stimulus  was  selected  with 
reference  to  the  vividness  of  the  after-image  for  the  particular 
observer.      Milton- Brad  ley  standard  green  was  used  for  S,  Ga, 
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Ge,  while  red  of  the  same  make  gave  the  best  results  for  F. 
The  expression:  'stimulus  vertical'  will  be  used  when  the 
longer  dimension  of  the  strip  is  placed  in  the  vertical  plane, 
and  'stimulus  horizontal'  for  tbe  corrc^toudiog  arrangement  in 
the  horizontal  plane. 

The  following  results  were  obtained: 

(ft)     Eye-movement  in  the  korisontal  and  vertieal planet, 

S.    Ltnglh  <tf  obtervalion;  p/  uc. 

Stimula*  vertical. 

Strip*  a  mm.  dUtant.    Recorded  nil,  SS 

All  reachinir  to  strips  3  mm.  dialant,  16 

4    "         "  II 

4c  •«  »•  ■»         ^       *<  .i  J 

StimaluB  boriiontal. 

Strip*  3  mm.  distant.     Recorded  all,  39 

All  rcBchinj!  to  stript  i  mm.  distant,  >I 

4     '•  "  9 

i«  ■•  ■•       ■«      (^     II  <i  g 

Tbe  results  bere  sbow  greater  raure  and  greater  Ircqnencj  {n  tb« 
hoTUontnl  plane.  The  records  also  uemonstrsted  that  tbe  lecoverjr 
was  quicker  iu  lliis  plane. 

Ge.    Length  0/ observation:  94  tee. 

Slimuliis  vertical. 

Strips  3  mm.  distant.     Recorded  all,  46 

All  reaching  to  strip  4  mm.  distant,!  40 

6    '•         •■  n 

II  11  u        11       ^      !•  ir  y 

•t  H  i<        it     jQ     **  <*  2 

Sti mains  taorlioBtal, 

Strips  s  mm.  diatant.    Recorded  all,  30 

Alt  reaching  to  strip  3  mm.  distaai,  35 

"    4    "         "  14 

■     "    6    "         '■  o 

It  will  be  noticed  that  the  excess  of  range  in  the  horizontal  plane  in 

this  Table  is  considersblv  greater  than  the  excess  of  frequency.   There 

is  (jniclcer  recovery  also  in  the  horlxoutal  plane. 

Ga.    Lenglk  of  observation:  g6  see. 

Stimulns  vertical. 

Strips  a  mm.  distant.    Recorded  all,  J5 

All  reaching  to  strips  a  mm.  distant.  At 

<•  .■  1.      .1       J     I.  ..  J 

*t  II  (I      If       ^     II  Id  f 

Stimnlns  horiiiontal. 
Strips  a  mm.  distant.    Recorded  all,  8t 

All  reaching  to  strips  a  mm.  distant,  9 

^    .1        ..  o 

This  Table  (bows  greater  frequency  in  tbe  vertical  and  greater  range 
in  the  horizontal  plane.  In  the  next  Table  the  experiments  for  range 
were  not  carried  out.  The  following  averages  (or  frequency  were 
oblslacd: 
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F.    LtngUt  of  o^tervatiott.  104  see, 

SBiddIiu  rertinl,  39 

lioriioiiul,  17 

TowMil*  the  eu<I  ot  the  baor,  for  each  ol>aerviM,  tli«  records  thovred 
incraae  of  crc-tnovetneat,  a«  the  re>iilt  of  fatit(ac. 

(b)  Fbutualion  vnth  vertical  and  korisoKlal  arrangemtnt  of  the 

sltmutm. 
Tbe  following  are  the  restilts  obtained  for  the  fluctuation 
experjincnls.     The  stimulus  was   rendered   liminal  by  bciug 
placed  behind  a  plate  of  opal  glass. 


•  Tasle  XVI. 

5.     JRwAiaHON  Wttk  vsrtitai  uikI  horitMntal  arra.ngement  <if  the  ttimuSwi. 

BknotHQ  Am*  tarangemenli  that  /aenr  nutscimal  and  minimal 

iHtetftrtnre  with  aiiaplattnn  nffrft  the i'htutti  <if 

vMtiititv  and  intitibilitSf. 




Sdmnlns 

Acrangeiaent 

Via. 

M.  V. 

Invia. 

M.  V. 

Vis.: 
Invis. 

Period 

Gr«y,  5x40  nio, 
><        It       <« 

Red,     "      " 

«•           ri          !■ 

Green,  "       " 
■•        •«       It 

Ytllow."       ■■ 

■>           <r         II 

Vertical 

Boriiontal 

Vertical 

Horitonttl 

Vertical 

lloitzontal 

Vertical 

Horiioatal 

3-3545 
3 ■0733 
3-<5a 

3.160 
J. 061 1 
4,641 

■  .017 
.416 
-9'7 
-451 

1,06 
-5*6 
.911 
.580 

1.4717 
a. 7066 
1.641 
3.436 

I  -495 
1.546 
1.58a 
1.54a 

.690 
.666 

■453 
.fiit 

,413 

.786 

511 
-371 

3.165 

I.IJ5 

1.9307 

.968 

3  340 

1.1804 
3  '87 
1.815 

7.837a 
5  7799 
4.793 
4-794 
6.479 
5  »36 
6.6491 
7-1856 

TA8I.K  XVII. 

Ge.     Flue.taiUlon  with  trrlieal  and  homontal  arraagrment  of  the  tllmtt- 

Iw.     Slioaiitig  hom  nrrnnprnimd  thai  fanor  mnximiKl  and 

mMmal  interference  leith  adnjitnUon  (fffeet  the 

pAoaea  iif  vitibiliti/  and  intMIHUt]/. 


Stimulus 

AttaoKemetit 

Vi*. 

M.  V. 

laviB. 

M.  V. 

VU.: 
InviA. 

Period 

Crs;,  5ZJ0  mm. 

VerticiU 

V873 

.87.1 

a-3> 

■9J3 

1,669 

6.193 
7-183 

4a                 ■<         II 

Morizonlnl 

4.006 

.981 

3-4.0 

"■075 

•  135 

"      sxflo  " 

Vertical 

1.393 

1-5*6 

■733 

1.58s 
,3181 

6-533 

4«                     ■>            tl 

IIorizontBl 

1.407 

.168 

4  433 

i-iSS 

5.830 

"     s*so  " 

Vertical 

4-353 

.613 

1.700 

.868 

1.6113 

7  OS3 
5-9S5 

(1            ■■       11 

Horitoutdl 

3.700. 

1.071 

(-185 

.77K 

.8317 

Green, 53^40  " 

Vertical 

4-4oa 

1.054 

4.981 

I -173 

.88,3 

9.381 
8.144 

ti        ■■     ■' 

HortzonUl 

a. 663 

.490 

S-481 

1-154 

.-4857 

^          Il6                    ^           FSXREB                           ^^^^^^^^^^1 

^^^H                                                        T*Bi,H  XVIII.                                                    V 

^^^^B          Go.     FturtufftCon  with  etrtteal  and  harUvntal  amingantnt  tf  M«  Ubtui-     ^^ 
^^^^H                   (u«.     Sliotninn  li'jir  arran0«m«nts  that/avor  nuurimal  unci  mln- 
^^^^^                                 imal  inter/erenei  wilA  odapMtlon  nffeot  the                              ^ 
^V                                                    pAoJei  of  tMbUUy  and  (nrMMKfy.                                           ■ 

^H                   StimnlDS 

Arrangement 

Vb. 

M.  V. 

lom. 

M.  V. 

Vis-: 

lUTIS. 

Period 

^H               GrRy,ioz50iniii. 
^H             Yellow, 3x40  " 

Vertic*! 
Horiiontal 
Vertical 
Horizontal 

3-655 
3-3j6 
3.807 
6.96 

.644 

.763 

1. 115 

1.987 

6.411 
5-545 
3  "3 
3.45 

1-333 
1. 418 

-9'5 
-Soi 

-4'35 
.6016 
i.i8i 
3.8408 

9.OT7 
8.SI1 
7,030 
9-41 

^H                                                     T*Bi.a  XIX. 

^H                  F.    F'ucfTiation  vith  fffrtical  and  AorUontal  nnyin^enMne  <tf  the  Mmalat. 
^^B                                .SAoulni/  tiotu  amiTUjfiiivnl*  (hnC/urur  tini,Hirt(i(  onJ  niinimaf 
^^1                                             fnler/crmce  lodA  adaptation  affcel  tkephtu** 
^m                                                            ^  vMhitttv  and  inniMilUy. 

^H                    Stimulus 

AcrangemcDt 

Via. 

M.  V. 

In  vis. 

M.  V. 

Vis.: 
Invis. 

Period 

m 

^H              R*d,  5x40  mm. 

Vertical 
Horixontal 

4 -8685 
3-038 

1.39 
.646 

3-W5 
3-753 

■TT5 
t.091 

I.39J 
.809 

8.3635  H 
6.791 

^H                (c)  Adaptation  with  vertical  and  horiaontal  arrangement  0/  the 
^H                                                              stimulus. 

^1                    Tbat  the  same  arrangement  is  effective  with  stimuli  at  foil 
^H                 intensity  was  confirmed  by  experiments  upon  Ga.     A  strip  of 
^H                 Heriug  red.  5  mm.  x  30  mm..  was  pasted  on  a  square  of  Hcring 
^1                light  blue,  30  cm.  x  20  cm.,  and  viewed  at  a  distance  of  3 
^H                 meters. 
^B                                                                           TabuI  XX. 

^H                     Go.     jldoptation  with  vertical  and  korttcntal  ortaRgummt  of  the  aUnuiiu*. 
^H                                             StuMlnn  Iht  inter/ertntr  i^aatfd  ^  (fM  Bertfeol 
W^f                                                            o>m1  horiiontal  arrangement*. 

1                           StimnluB 

Arrangement 

Vi». 

M.  V. 

I  avis. 

M.  V. 

Vis.; 
Invis, 

Period 

^K               Red,  5x30  mm. 

Vertical 
HoHionlat 

3.3* 

3.987 

.671 
.727 

4.014 
3-775 

V, 

.558 
1-056 

6,354 
7.763 

^H                    G.      CORBESPOSDBNCK    OF  FLUCTUATION   WITH  ADAPTATION 
^H                                                               IN   tNDIRKCT  VISION. 
^H                    (a)  fttutuatitnt.     In  tbe  Quctuation  experiments  in  indirect 
^H                i-ision,  the  stimuli  were  rendered  liminal  by  the  use  of  the  opal 
^1                gli^s  plate,  as  before.     The  observer  was  seated  at  a  distance 
^K^         of  I  meter  and  given  a  fixation  point  in  the  median  line.     It 

PLOCTCATIOS   AKD  ADAPTATION. 


IJ7 


Trill  be  DOtlcect  in  these  results,  as  also  in  the  Tables  for  the 
mcthtxl  of  variatioD  of  areas,  that  the  average  phase  of  vLii- 
bility  increases  slightly  at  the  end  of  the  Table,  The  reason 
ts  that  in  each  tracing  the  phase  of  visibility  is  greatest  at  the 
beginning  and  decreases  considerably  towards  tbe  end.  Now 
in  the  last  series  of  the  Table  there  arc  few  and.  at  the  very 
list,  no  phases  of  visibility  to  average  with  these  maximal  first 
phases;  consequently  the  curve  rises  a  little  at  the  lower  end. 
For  the  same  reason,  the  mean  variation  for  both  visibility  and 
invisibility  increases  towards  tbe  end  of  the  Table. 

The  results  obtained  arc  given  in  the  following  Tables.  The 
points  to  be  noticed  arc  the  effects  of  variation  of  area  and 
passage  of  stimulus  towards  the  periphery. 


Tabl«  XXI. 

Ga.     Corrtwp<mitne«  qf  Jluetitatian  with  adaptaiioH  (n  IndtrrKt  MttoM. 

Fturlualion:  thoaing  the  tffttt  </  inrrtoM  vf  frea  and 

pamagt  i^  irtjntutii*  t»iearil»  tht  peiipHvr]/. 


Stiinnlu* 

DUtancc  from 
fixation 

Vis. 

M.  V. 

Inris. 

M.  V. 

VU.; 
IdtU. 

Perbd 

bar,  8x8  mm. 

octn. 

a -535 

3.38 

.4SS 

.98s 

4  71 J 

«a           (1         11 

4  '■ 

15*7 

J5> 

•Vf3 

■434 

i.7 

<•           11         11 

s  ■■ 

I'd 

■MS 

7-35 
<.V.4 

a. 113 

"53 

■'           '1         11 

la  " 

■39 

a.  157 

■"3 

9.81 

44                   <(               11 

ao  ■' 

« 

.1 

4.8 

■0433 

'3  «6 

II           It         11 

34    " 

.06 

34-53 
6-33 

i>. 

.OlS 

35  "63 

"       6x6    cm. 

o 

1.49 

.64 

"M 

■»35 

7.8* 

■1         It       11 

A    ■' 

I.I77 

■3W 

8.411 

a.07 

.■40 

9.588 

11         ■•       11 

S  " 

.«i8 

.114 

[0.685 

3.514 

-05S8 

11-313 

II         *■       *• 

I»  •• 

.6JS 

■'75 

»3  1'5 

J.«7S 

-oa65 

33-75 

II         «i       It 

so  " 

.ajo 

-03 

43  »S 

7*81 

.0057 

43-75 

34    " 

.2 

No  reappcarsDce. 

Tablx  XXII. 

Corremomdtnet  of  Jlufftuatian   teU\   adajttaU«n   In  indtrtft   vM^n- 
i'uetililHiM.'  «h»tslnir  tlir  rjTrrl  tff  Inrreitie  of  arra  antt 
poMiiff*  <if  the  «lfinulu«  toaard*  the  ptripS«ry. 


Dtstnnce  from 
fixation 


ocin. 

8  *• 

„  » 

»  •• 

o  '■ 

8  " 

30  " 


Via. 


4.1a 
1.671 
1. 187 
•433 
a. 35 
».a4 
13 


H.  V. 


Inrla. 


■83      3.41 
■S07  4  514 

■s     9-M5 

.133133.  J! 

■46  I  4-77 
.65  I  (4  .at 


M.  V. 


.50 
.103 

3.38 
483 

3->5« 


Vlt.: 
In  vis. 


1.709 
■370 

.133 
-0191 
49* 

1593 


No  reappearance. 


Period 


io.8ia 

33.683 

7. II 

i6.38 
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Table  XXin. 

G«.     CorreKpondene/^   iif  Jtvclvntion  with  aditptalimi  In  Indirect  vMon. 

FtuctaaCion:  showing  the  effect  qf  incTratc  of  are.a  and 
paiiage.  nf  tllmulu*  (ouiurd*  tht  jinHphtTj/. 


Stimnliif 

Dlttance  from 
fixAtkm 

Vin. 

M.  V. 

In  via. 

M.  V, 

Vis.: 
Idvis. 

Period 

OrtLV,   6ac6   mm. 

ocm. 
8  ■■ 

3  975 
a.iSrs 

t.31 

I.I 

4.187 
8.4 

1-33 
■M 

-949 
.1604 

8.i6t 

iO.S»7S 

(1         (1       <• 

11  " 

i.iiS 

.285 

1.518 

3.045 

.09785 

13.656 

14                   II                II 

30    " 

■79 

■^5 

11.04 

-b6,s 

.0715 

n-8j 

II                   ■!               ■< 

a8  ■' 

■5 

.»i 

ir.jaS 

3.971 

.0416 

13.338 

U                  If               II 

34  ■' 

■S7S 

.1 

n.987 

S.446 

.0313 

ia.36r 

tt                   11               II 

«  " 

■S 

.1 

44.9 

9.63 

.01 1 1 

45-4 

«x$   cm. 

o   " 

.61 

.M 

»a.75 

4-64 

.OT7» 

«-97 

ti               at             !■ 

8   ■• 

■7 

.» 

«.6 

9.89 

.0151 

43-3 

4<               ti            It 

IS    " 

1. 

No  KBppearaoc*. 

(b)  Adaptation.  That  stimuli  at  full  intensity  show  the 
same  law  of  inverse  x-ariation  of  visibility:  invisibility  jroia 
direct  vision  towards  the  periphery  was  verified  by  Ga.  Hering 
standard  red  npon  3  backgronnd  of  engine-gray  card-board 
(neutral  shade)  was  used. 

Tasi.^  Sxrv. 

Oa.    CorrcBpoH4enc»  <if  Jtuctuaiion  viith  ailaptttlton  in  tndlreel  vUto». 

AdapUtUiin:  ihuwiay  (/le  t^trf  if  puisagi^  <tf 

tUmuluK  tiiiBard*  thr  ptriphprj/. 


The  adaptation  times  in  indirect  vision  were  also  obtained 
for  the  same  stimulus.  The  background  in  this  case  wa.s,  as 
before,  the  neutral  engine-gray  card-board.  The  time  required 
completely  to  adapt  out  the  stimulus  was  recorded.  This,  aa 
adaptation  experiment  in  its  purest  form,  shows  that  the  tim« 
required  to  adapt  out  the  stimulus  decreases  as  we  go  towards 
the  periphery.  One  may  suggest  the  following  reasons  why 
this  decrease  should  occur: 

( I )  Decrease  of  the  retinal  stuff  towards  the  periphery. 
This  would  certainly  be  true  for  colored  stimuli. 


4 
4 

I 


Stimnlus 

Dijttance  from 
fixation 

vi«. 

M.  V. 

In  vis. 

M.  V. 

Via.: 
In  vis. 

Period 

Red,    8x8    ram. 

8  cm. 

15 -916 

6-S7S 

3-»5 

.3 

.033 

79  ■.^8 

16. 116 

13    " 

3.05 

1.68,1 

-475 

3  W 

S.358 

20  " 

4-»93 

i->3 

3.656 

■9»5 

1. 613 

6.949 

14  ■< 

4.B9 

I.OJ 

3-35 

1. 151 

i.tb 

8.24 

34  ■' 

3-» 

■  .193 

S-S 

1.107 

.581 

8.7 

41  •' 

3.9 

.766 

6.S8\ 

1.308 

•  440 

11.56 

s:: 

»-33 

.86 

9.16 

1. 31 

-240 

-45 

No  reappearance. 
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(2)  Since  Ibe  «ye  i»  i»ppit>xim«tely  spherical  in  form,  and 
the  aperture  is  near  the  front  surface,  one  might  expect  less 
absolute  chaufc^  of  stimulation  area  towards  the  periphery  on 

'aic<x)unl  of  eye -movement.  Experiments  to  test  the  matter, 
'■by  the  same  method  as  was  used  in  direct  vision,  showed  a 
marked  decrease  in  the  number  of  eye-movements  recorded  as 
the  stimulus  was  moved  towards  the  periphery.  Whether  this 
was  because  there  was  actually  less  range  of  movement  of  the 
after-image,  or  was  due  solely  to  the  greater  difficulty  of  ob- 
servation, we  are  not  able  to  state.  The  (act  that  there  was  a 
greater  decrease  in  range  than  in  frequency  would  seem  to  indi- 
cate that  the  effect  was  not  wholly  due  to  increased  difBcnlty 
of  observation. 

(3)  A  further  reason  will  be  discussed  when  we  deal  with 
the  fluctuation  of  after-images. 

The  observer  sat  with  eyes  closed  and  registration  key  up. 
The  drum  was  started.  At  a  signal  the  obser\'fttion  was  t>egnti 
and  the  key  pressed  down.  When  the  color  had  adapted  out, 
the  key  was  released.     The  results  were  as  follows: 


StimnlB*   8  cm.  from  fixalJon, 

la 

to 

..       ^  «       ..  ■• 


15.8 

9-7 

4-8 

3.8 


II.      CDTAKBOUS  STIMUI-t. 

(a)  Presturt.  Liminal  pressure  stimuli  were  applied  to  sev- 
eral obMCivers,  but   no  Hiicttiations  were   experienced.     Very 

jth  cork  wafers  supporting   minimal  weights  were  used. 
I  every  care  was  taken  to  insure  uniformly  distributed,  pure 
pressure  sensations. 

(b)  £leetrtt-atiatieous.  Liminal  electro-cutaneous  stimulation 
iras  also  tried.  The  tip  of  the  tongue  was  selecte<l  as  the  area 
most  sensitive  to  stimulation.  Strips  of  very  light  tin  foil 
(Christmas-tree  foil)  were  used  as  electrodes.     The  moist  sur- 

i&ce  of  the  l<mgue  readily  held  these  in  place.  There  was  no 
f-preliminary  sensation  of  pressure  or  contact.  The  observer 
was  not  even  able  to  tell  that  the  strips  were  in  place  when  the 
current  was  off.  A  Da  B"is-Reymond  sledge  was  chosen  as 
giving  the  most  easily  regulated  induction  current.  The  ob- 
server was  seated  in  a  distant  room,  hts  head  fixed  in  a  head- 
rest, and  the  electrodes  clamped  in  place.  He  was  thus  isolated 
from  all  noise  and  distracting  influence.  An  electric  button 
was  near  his  hand  by  means  of  which  he  could  signal  to  the 
experimenter  and  thus  regulate  the  intensity  of  the  stimulus. 
With  care  just  noticeable  stimuli  were  easily  obtained;  but  no 


IM 


PEItSSB. 


nuctiiations  of  iuteitsity  could  be  delected,  allhouKli  repeated 
attempts  were  made  on  a  number  of  observers.  It  hardly  seeois 
possible  that  failure  to  obtain  fluctuatious  could  have  been  due 
to  faulty  conditions. 

We  submit  these  results  hoping  that,  when  they  have  been 
verified  elsewhere,  they  will  prove  as  decisive  to  others  as  they 
have  been  to  us.  We  trust  that  in  them  ample  evidence  has 
been  afforded  that  Lauge  advanced  the  theory  of  fluctuatiou  of 
atteutitm  u|xin  insufficient  data,  Indeed,  that  an  attempt  ever 
should  have  been  made  to  gather  together  these  discrete  seuse- 
phenomeiia  under  the  head  of  'fiuctnation  of  attention'  seems 
more  the  re.sull  of  doctrinal  development  than  of  a  thorough- 
going consideration  of  the  phenomena  themselves. 
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II.  A  Comparison  op  Mbthods  for  tbk  Dktkkmisatiohof 
Ideation.m.  Typh. 


By  Alma  Bxu,  BDd  Lorktta  MiTCKSNaoopr. 


The  oliject  of  this  study  was  to  test  the  miUiial  con.fi stency 
of  the  various  methods  giveu  in  Tilcheuer's  Experimental  Psy- 
chology, Volnme  J,  Part  II.  pp.  394  to  401,  for  iiive.stigating 
the  type  of  imagery  normal  to  s  giv-en  Individiinl.  For  a  de< 
scriplion  of  these  methods  the  reader  is  referred  to  the  above 
mentioned  volume.  Since  only  two  of  them,  the  revised  Gallon 
questionary  and  Secor's  word  method,  nndertake  to  discover 
th«  pre^nce  of  images  other  than  auditory,  visual  or  motor,  for 
purposes  of  comparison  the«e  types  of  image  only  were  taken 
account  of.  The  plan  of  the  investigation  was  to  test  a  few  ob- 
Mcrverjt  hy  as  many  of  the  methods  a.i  possible  in  order  to  see 
whether  the  results  were  in  harmony  with  each  other.  Fonr 
women  students  of  p!iychology,  with  a  half  year's  practice  in 
introspective  work,  were  the  subjects.  Two  of  them,  H..  and 
B.,  were  not  tested  by  Kraepelin's  method;  and  one,  B.,  was 
not  tested  by  Cobra's  method  or  Washburn's  method.  Other- 
wise the  accompanying  table  allows  a  thorough-going  compari- 
son of  results. 


K 

ObBen 

rer,  Vo. 

ObBcrrer, 

H. 
Gen. 

Observer, 

B. 

Obserrer,  S. 

■     Ukthod. 

V. 

A. 

M. 

Gen. 

V. 

A. 

U. 

V. 

A. 

M. 

G«n 

V. 
I. TO 

A. 

M. 

Gen. 

Kn»ep«lln-*. 

.6, 

Scccfa  ViftUftl, 
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X% 

a» 

M 

S« 

IS 

0 

Ml 

60 

17 

0 

33 

5» 

14 

J| 

!MooT'»  Attfliicry. 

44 

>(• 

u 

M 

,6 

lU 

0 

'■) 

4« 

>t 

0 

11 

5' 

ZI 

■ 

BiBcl'*,  pan  1. 1. 

to,^ 

.17 

o 

o 

58 

0 

sft 

9 

3 

=; 

0 

Ifc 

™ 
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o 

,M 

0 

o 

91 

0 

i.l 

44 

II 

3>i 

47 

0 
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IZ 

46 

M 

45 

.■i" 

6i 

<>4 

1^ 

t« 

M 

ZI 

16 

Ua«t'>.  pan  n,  b. 

»7 

9' 

33 

50 

55 

47 

bi 

93 
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44 

33 

■ 

r- 

^ 

■ — 

— h 

r^ 

— V 

■ 

W^ 

»» 

S 

A.V. 

S8 

4 

3 

A.V. 

too 

9 

5 

A.V. 

1 

"V^lfabllTD'  ■, 

II 

M 

» 

0 

50 

50 

30 

0 

80 
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Id  explanation  of  tlic  table,  the  following  points  shoald  be 
noted.  The  results  for  a  given  method  on  all  four  observers, 
it  will  be  seen,  arc  to  be  fonnd  in  the  same  hurizontal  column. 
The  vertical  sections  of  the  table  beloDg  respeciively  to  the  dif- 
terent  observers.  The  vertical  columns  iu  each  section  marked 
v..  A.,  M.,  Geo.,  contain  figares  representing  the  value  of  vis- 
ual, auditory,  motor,  and  other  miscellaueoiis  images  for  each 
observer,  determined  by  each  method.  The  figures  under  V. 
opposiie  Kracpelin's  method,  represent  the  ratio  of  the  number 
of  objects  characteriwd  by  color  tu  that  of  objects  characterized 
by  sound,  thought  of  by  the  observer  in  five  minutes  interval. 
Obviously  this  ratio,  and  not  the  absolute  number  oJ  ideas 
occurriog  to  the  mind,  is  the  proper  representative  of  ideational 
t>'pe.  Muce  the  absolute  number  of  ideas  depends  on  the  rapid- 
ity of  the  flow  of  ideas,  which  may  vary  quite  independently 
of  their  type.  The  figures  opposite  "Secor's  Visual"  and 
"Secor's  Auditory"  are  the  pjrceutagcs  of  visual,  auditory, 
motor  and  Other  images  suggested  lo  the  different  obsen-ers,  in 
the  one  case  by  the  list  of  words  read  visually,  in  the  other  case 
by  that  heard  read  aloud.  Opposiie  "Blnet's,  Part  I.  a,"  are 
given  the  resul's  for  this  method  reduced  from  "forty-eighths" 
to  perceutages  for  the  purpose  of  better  comparison.  All  the 
results  for  the  various  parts  of  Binefs  method  and  for  Cohn's 
method  are  similarly  stated  in  percentages.  It  will  l>e  seen 
that  no  figures  are  given  for  section  (cjin  either  part  of  Binet's 
method.  This  section,  as  a  reference  to  the  Manual  will  show, 
tests  chiefly  the  motor  memory  by  means  of  nonsense  figures. 
Its  omission  iu  our  table  is  due  to  an  error  in  method.  The 
four  observers  should  have  been  tested  by  the  same  figures;  in- 
stead of  which  each  of  the  two  experimenters  made  her  own 
figures,  which  were  considerably  morediflicult  in  onecaiie  than 
in  the  other,  so  that  the  results  were  not  fairly  comparable. 
The  table  as  a  whole  is  of  value,  however,  only  for  the  com- 
parison of  audilorj'  and  visual  tj-pes,  since  two  of  the  Diethods, 
Kracpelin's  and  Wa.shbum's,  do  not  attempt  to  test  any  other 
form  of  image:  and  this  value  is  little  affected  by  the  omission 
of  the  nonsense  figure  experiments.  Since  the  second  part  of 
Cohu's  method  tests  the  composite  auditory -motor  type  of 
memory,  the  percentage  figures  here  are  placed  between  the 
auditory  and  motor  columns.  The  results  of  Washburn's 
metbod  need  a  few  words  of  further  explanation.  This  method 
supposes  that  it  is  possible  to  obtain  an  objective  means  of 
deciding  whether  a  given  mistake  in  addition  has  involved  vis- 
ual or  auditory  images.  The  criterion  suggested  in  the  Man- 
aal  involves  putting  down  as  auditory  all  mistakes  where  a  fig- 
ure isrepeated.asforinsiauce,  "28a-|-30=:303:  569-^-23^593." 
Our  experience  suggests  that  these  mistakes  may  perfectly 
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well  be  visual:  it  is  quite  as  possible  to  confuse  the  visual  im- 
ages of  the  numbers  in  such  a  way  that  a  number  is  repeated, 
as  it  is  to  repeal  tlirougti  'sound  echo."  Guided  l>y  our  own 
intFospeetion  and  that  of  our  observers,  we  adopted  the  follow- 
ing method  of  distiugui.shing  between  auditory  and  vi.tual  mis- 
takes, (t)  Those  errors  involving  the  repetition  of  a  figure 
whose  sound  was  not  the  same  in  tbe  two  cases  were  put  down 
as  visual,  for  instance,  "igj+'ft^^^tj:"  "245+17=252." 
Obvioosly  there  can  be  no  question  of  a  sound  echo  here,  (a) 
Errors  involving  the  repetition  of  a  number  further  back  iu  the 
seriirs  than  the  two  added  were  put  down  as  auditory,  for  in- 
stance, the  repetition  of  8  in  the  following:  "143+^=151. 
151+4=158;"  or  of  7  in  "S4i+7=549.  549+>5=^574-'"  The 
reason  for  calling  these  auditory  is  the  introspective  one  that 
even  good  visuali/ers  do  not  retain  the  vi.wal  images  of  num- 
bers any  further  back  than  those  which  they  arc  actually  add- 
ing, while  tbe  sound  echo  of  a  number  may  persist  for  some 
little  time.  (3)  Errors  involving  the  repetition  of  one  of  the 
□ambers  added,  where  the  sound  as  well  as  tbe  look  of  the 
onmber  remained  the  same,  were  put  down  a.i  auditory -visual, 
^nce  Ihcy  might  have  been  due  with  equal  probability  to  the 
persistence  of  visual  images  or  to  that  of  souud  images.  The 
results  given  for  each  observer  are  Ihiis  the  percentages  of  the 
total  numbers  of  errors  made  falling  under  each  one  of  these 
three  heads:   visual,  auditory,  auditory -visual. 

The  following  conclusions  may  be  drawn  from  the  table : 
( I )  The  methods  arc,  generally  speaking,  consistent  in  their 
malts. 

Observer  Vo.  appears  to  be  the  most  auditory  and  least  vis> 
ual  io  type  of  the  four  obser\-ers.  H.  comes  next,  while  B. 
and  S.  are  predominantly  visual.  It  will  be  observed  thai  Vo. 
shovs  a  predominance  of  the  auditory  over  the  visual  memory 
by  every  method  except  Secor's;  that  H.  shows  a  similar  pre- 
dominance by  every  method  except  Secor's  and  Cohn's;  S. 
shows  a  superiority  of  visual  over  auditory  memory  by  every 
method  except  Rinei's,  Part  I,  h;  and  B.  a  like  superiority  by 
all  the  methods  used  on  her  except  Binet,  Part  I,  b,  and  fiinet. 
Part  11,  b.  As  regards  these  exceptions,  we  may  note  tbat 
Part  I,  b,  ol  Binet's  method  gives  the  greatest  preponderance 
of  auditory  over  visual  memory  for  all  four  observers;  in  the 
case.*!  of  Vo.  and  H.  it  Ls  the  only  one  where  the  visual  memory 
absolutely  touches  zero.  The  mode  of  procedure  in  this 
method  is  for  the  experimenter  to  read  aloud  to  the  observer 
series  of  nine  letters  each;  at  the  end  of  each  scries  the  ob- 
server recalls  it  and  dictates  it  to  the  experimenter.  No  effort 
is  made  to  control  the  kind  of  memory  iui'olved.  Under  these 
dKumstanccs,  then,  all  four  of  our  observers  found  it  more 
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natural  lo  be  guided  by  the  persistent  sonnd  image  of  the  letter 
than  b)'  its  imagined  topk,  which  is  not  to  be  wondered  at 
when  we  remember  that  ibe  sound  images  are  occasioned  by 
the  actual  utterance  of  the  sounds,  while  the  visual  images  are 
merely  suggested  both  in  the  recall  of  the  series  and  in  its  first 
presentation.  The  difference  In  type  between  onr  four  ob- 
servers is  evidenced  by  the  fact  that  Vo.  and  U.  had  no  vistta! 
imagery  involved,  while  B.  had  a  small  amount  and  S.  nearly 
as  ninch  visual  as  auditory  imagery.  An  important  difference 
exists  between  Parts  I  and  II  of  Binet's  method  which  affects 
compatisuii  of  their  results.  The  figures  under  V.  and  H.  in 
the  case  of  Part  I  represent  the  natural  nncontrollcd  tendency 
of  the  mind  under  circumstances  favoring,  for  (a),  ^nsual 
memory,  and  for  (b),  auditory  memory.  The  figures  similarly 
placed  in  the  case  of  Part  II  represent  the  results  of  an  effort 
to  recall  in  visual  or  in  auditory  terms,  the  conditions  favoring 
as  before  (a)  visual  and  (b)  auditory  images.  All  tbe  observ- 
ers seem  to  have  visualized  belter  when  they  made  an  effort  to 
do  so;  the  eflfect  of  intentional  use  of  auditory  images  is  not 
SO  marked.  It  is  a  curious  fact  that  three  observers  succeeded 
better  at  deliberate  visualizing  in  Part  II  (b),  where  the  con- 
ditions favor  auititor>'  imagery,  than  in  (a)  where  visualization 
is  favored:  while  the  fourth  observer,  B.,  did  as  well  in  one 
ca.^e  as  in  the  other.  Probably  the  fact  that  memorizing  a 
nine-letter  series  is  an  easier  problem  than  memorizing  a 
tweti-e-Ielter  square  helped  to  produce  this  result. 

(2)  The  method  which  in  this  test  gave  least  satisfactory 
results  was  Secor's.  The  series  of  words  suggested  in  the 
Manual,  like  tbe  others  used  in  our  experiments,  does  not  offer 
equal  opportunities  for  visual  and  for  auditory  associations, 
and  the  results  could  not  be  expected  to  be  trustworthy  as  an 
absolute  measure  of  an  individual's  mental  type;  howe%'er  if, 
as  was  here  the  caae,  the  same  series  is  used  ou  different  indi* 
viduals,  it  should  be  possible  to  obtain  a  compari.son  of  (he 
tendencies  of  these  individuals.  It  will  he  seen  from  the  table, 
however,  that  the  four  observers  showed  less  difference  in  the 
results  of  tests  by  this  method  than  in  those  made  by  any  of 
the  other  methods  In  "Secor's  Visual,"  observer  Vo.  dis- 
plays her  characteristic  auditory  tendency  in  tbe  ratio  V :  H :: 
36 :  33,  where  all  three  of  tbe  other  obser^-ers  show  much 
greater  preponderance  of  visual  over  auditory  images,  But  in 
"Secor's  Auditory"  the  results  from  all  four  observers  are 
very  nearly  alike,  Tbe  root  of  the  difficulty  with  Secor's 
method,  the  source  of  its  defects,  lies  probably  in  tbe  fact  that 
it  requires  the  exercise  of  perfectly  indefinite  and  uncontrolled 
processes  of  association.  All  the  other  methods  demand  of  the 
observer  the  re\'ivBl  of  certain  fixed   and   specified  material, 


VntOK  STPDIHS. 


»»S 


letters,  numbeni,  etc.;  the  variaciotLs  iii  the  results  tire  dtie 
wholly  to  the  mode  of  revival.  Btit  where  words  are  used  and 
allon^d  to  fttiggest  images  freely,  the  process  is  bound  to  be 
ooraplicated  by  ell  the  infltietioes  which  detennine  the  play  of 
asaociatione.  The  recent  experience  of  the  observers  will  be  a 
disturbing  foctor;  if  one  has  jnst  seen  a  picture  of  a  conflafrra- 
tioD  the  word  'fire'  may  suggest  the  picture,  although,  under 
ordinarj-  circumsiances.  auditory  iraagerj'  would  be  called  up. 
Then  ihe  nature  of  the  imagery  suggested  by  one  word  may 
affect  that  Buggested  by  the  next:  is  'fire'  calls  up  a  visu^ 
picture  the  following  word  may  also  suggest  a  visual  image; 
if  the  idea  called  up  by  'fire'  be  auditory  the  idea  called  up  by 
the  next  word  may  be  auditory,  too,  and  so  on. 

Finally,  it  is  interesting  to  compare  the  results  of  these  rela- 
tively objective  methods  with  the  introspective  testimony  of 
the  four  observers  as  to  their  mental  type,  given  in  answers  to 
!be  questionary  on  pp.  198-300  of  the  Students'  Manual  (Vol. 
I).  Observer  S..  one  of  the  good  visualizers.  judged  by  the 
Lresulta  in  the  table,  declare.-*  herself  able  to  call  up  the  picture  ol 
[the  rosebuds,  etc.,  very  vividly,  and  to  the  question,  "Is  the 
lage  as  bright  as  the  objects  would  be  if  they  lay  ou  the  table 
efore  you?"  answers,  "Yes.  of  course."  B.,  the  other  good 
risualtzer,  says,  "I  think  the  image  is  as  bright  as  the  objects 
^themselves  would  be."  Both  S.  and  B.  place  the  visual  expe- 
riences first  in  order  of  vividness  among  those  mentioned  oo 
page  300.  Both  say  that  they  do  not  recall  music  easily  and 
that  tiaagined  music  does  not  play  any  considerable  part  io 
their  mental  life.  H.,  less  visual  and  more  auditory  by  the 
other  lesLs,  .says  of  the  imaged  rosebuds,  "At  times  the  image 
is  as  bright  as  if  the  flowers  were  before  me,  but  it  becomes 
blurred  in  a  very  short  time."  She  also  states  that  if  she  fixes 
her  attention  on  one  part  of  the  image  the  other  parts  become 
blurred.  B,  says,  "no  part  of  the  image  is  blurred,  though 
the  flowers  lying  ou  the  ferns  are  the  most  prominent  part." 
S.  says  the  image  is  all  clear,  though  "one  side  of  the  box  is 
shaded  on  the  inside."  H.  says  she  can  recall  music  easily, 
and  that  imagined  ronslc  is  often  di.slnrblngly  real  to  her.  She 
can  see  the  words  of  the  national  anthem  printed,  but  only 
when  she  Imagines  herself  repeating  them  at  the  same  lime. 
She  does  not,  however,  note  any  marked  difference  in  the 
vividness  of  auditory  and  visual  images  in  the  series  on  page 
200.  v..  the  most  strongly  auditory  and  least  visual  of  the 
four,  according  to  the  other  methods,  although  she  docs  not 
find  any  special  defect  in  her  pictures  of  the  rosebuds,  places 
anditory  images  fir«  and  visual  images  last  of  all  in  point  of 
i-ividness  among  the  experiences  named  on  page  200.  In  an- 
swering the  questions  on  the  national  anthem,  she  says,  "Effort 
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is  iiecessar>-  to  see  the  words  printed."     She  recalls  music 
easily  and  has  a  great  deal  of  musical  imagery. 

Ott  the  whole,  theii,  the  quesdonary  results  support  those 
of  the  other  methods.  One  point,  however,  should  be  noted. 
Observer  H.,  though  her  auditory  imagery  seemed  to  be  better 
than  her  visual  imagery  by  most  tests,  declares  that  she  uses 
the  latter  constantly  in  her  ordinary  thinking.  This  is  evi- 
dence of  the  fact  that  in  deterrainiug  mental  type  tests  of  the 
\'ividness  of  a  certain  kind  of  image  should  be  distinguished 
from  tests  of  the  frequency  of  its  occurrence.  A  person  may 
have  a  mediocre  power  of  visual  imagery,  measured  by  the 
definition  and  vividness  of  the  pictures  called  up,  and  yet  may 
think  habitually  in  visual  terms. 


THE    KIN/ESTHETIC    ELEMENT   IN    ENDOPHASIA 
AKD  AUDITORY  HALLUCINATION. 

(Proin  tb«  P>7GliolQf;ic&l  l^bomtory  of  the  Uninrtltjr  Ol 
I>eaiiBylvftniB. ) 
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^nce  Charcot  applied  the  concept  of  three  mcmor>'  types, 
TJsaal,  suditor>'>  ^"^  motor,  to  the  verbal  memory,  many  in- 
vestigators have  endeavored  to  analyze  the  forms  in  which  we 
thinlc,  and  to  determine  more  exactly  their  precise  nature. 

Bincfa  wide  experience  leads  him  to  conclude  that  all 
thought  is  either  verbal  or  sensory.  Assuming  this  to  be 
true,  much  of  our  exact  thought  must  be  verbal,  words  being 
the  only  possible  images  of  a  great  number  of  complex  con- 
cepts. This  tbiuking  in  words  has  been  found  to  be  accom- 
plished in  various  ways  by  different  individuals.  Some  see, 
wnu  bear,  some  write  and  some  say  the  words  to  themselves, 
while  still  others,  probably  the  majority  of  persons,  combine 
some  or  all  of  these  methods. 

Verbal  thinking  or  internal  langnagc,  of  any  type,  is  now 

Generally  known  as  endophatiia,  a  name  originally  suggested 
y  Morselli. 

Charcot  held  that  the  vn-bal  memory  depended  upon  visual, 
kuditory,  arliculatory  and  graphic  imaging  of  words;   these 
Ptypes  being  used  independenlly  or  in  various  combinations  by 
different  individuals. 

Some  later  investigators  have  thought  the  process  less  com- 
plex. Dejeriue,  for  iustance,  while  agreeing  with  Charcot  that 
all  ihese  types  enter  into  the  imaging  of  objects,  refuses  to 
apply  them  all  to  verbal  thinking,  holding  that  the  latter  par- 
takes of  two  and  only  two  forms  uf  imagery — the  auditory  sihI 
the  articulator)'.  Hgger  goes  still  further  and  limits  the  pro- 
i  to  oue  type,  the  auditory.  Still  later  experimental  investi- 
itions.  however,  have  brought  forth  evidence  in  support  of  the 
^Ider  theory  of  Charcot. 

Lemaitre.  in  1904,  published  the  result  of  bis  observations  on 
nincly  school  children,  %'ar>'ing  in  age  from  thirteen  to  fifteen 
years.  Among  these  forty-five  per  cent,  were  purely  motor  in 
their  verbal  Ihonghl,  thirteen  per  cent,  were  purely  auditory 
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and  fourteen  per  cent,  purely  visual,  while  the  remainder 
variously  combined  the  types. 

G.  St.  Paul  published  iu  the  same  yeiir  the  results  of  an 
extensdve  investigation  of  the  subject  by  the  que.stfonnaire 
method.  Two  hundred  and  forty  persons  answered  hiji  ques- 
tions. Thirty-eight  failed  to  give  clear  information;  of  the 
remaining  two  hundred  and  two,  forty-eight  per  cent,  were 
auditory-motor  in  type,  twenty  per  cent,  were  visual-motor, 
fifteen  per  cent,  auditorj',  seven  per  cent,  motor,  nine  per  cent. 
visual  and  one  i>er  cent,  anditory. 

Both  Lemailre  and  St.  Paul  found  all  three  types  to  exisi, 
though  in  quite  different  proportions.  In  a  large  percentage 
of  the  subjects  of  both  investigators,  the  articulalory  images 
ate  prominent.  They  appear  in  seventy-five  per  cent,  of  SL 
Paul's  subjects,  and  in  forty-eight  per  cent,  of  Lemailre's. 

With  such  experimental  evidence  we  seem  justified  iu  assum- 
ing that  the  articulatory  element  plays  an  important  part  in 
endophasia.  When  this  articulatory  element  predominates, 
the  internal  language  assumes  the  character  of  internal  speech, 
— the  subjects  only  secondarily  hear  or  see  the  words,  they  say 
them  to  themselves. 

During  the  proces,iof  internal  speech  the  kins&ithetic  speech 
centres  are  in  a  state  of  excitation  which  would  lead,  if  unin- 
hibited, to  actual  vocalization.  Other  brain  processes,  how- 
ever, active  at  the  time,  inhibit  the  motor  fulfillment  either 
partially  or  entirely,  the  result  being  iotemal  speech,  accom- 
pauied  or  not  by  some  slight  movement  of  the  vocal  organs. 
The  natural  tendency  of  internal  speech  is  toward  actual  vocal- 
ization, or  rather  internal  speech  is  actual  speech,  partially 
inhibited. 

As  a  mle  in  the  healthy  adult  the  mental  content  is  very 
complex,  and  the  accompanying  brain  processes  equally  so. 
There  is  therefore  sufficient  oppo.Mtion  from  various  braiu  cen- 
tres to  inhibit  the  motor  tendency  of  internal  speech.  Occa- 
sionally, however,  when  a  thought  practically  absorbs  the 
attention,  it  is  involuntarily  given  utterance.  We  are  some- 
times surprised  when  alone  to  find  ourselves  expressing  some 
thought  aloud.  This  tendency  toward  vocal  expression  is 
noticeable  in  the  majority  of  persons  when  reading  to  thetn- 
selves — there  is  usually  a  more  or  less  pronounced  movement 
of  the  iips. 

It  is  very  strong  in  children  when  they  begin  to  read  and  to 
work  out  little  arithmetical  problems.  It  is  sometimes  almost 
impossible  to  make  them  read  and  count  to  themselves.  This  is 
equally  true  of  adults  whose  ability  to  read  has  not  progressed 
much  further.  Their  lips  always  move  in  reading  and  usually 
the  words  are  actually  spoken.   In  such  cases  the  mental  effort 
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n  great  enoagh  to  abnorb  the  whole  atteotioD  and  Ibc  anin- 
hibited  motor  result  is  sure  to  follow. 

With  some  persons  the  ititeiiial  speech  habit  takes  the  form 
of  soliloquy.  This  verbal  thought  is  a  monologue,  a  Tcvery. 
With  others,  ou  the  coatrar>'.  it  is  usually  conversational  in 
character.  The  thoughts  follow  one  another  in  clialogtie  fonn. 
Tbeir  minds  arc  debating  fields  and  new  thoughts  arc  bom  of 
contradictious.  This  couversatioiial  form  of  internal  speech 
may  again  be  divided  into  two  classes.  In  some  cases  the  dia- 
logue is  impersonal,  both  parts  being  equally  the  words  and 
thought.s  of  the  thinker.  In  other  cases  the  second  person  of 
tile  dialogue  is  personified,  and  the  individual  imagines  him- 
self talking  to  some  one  else,  and  eudeavor.4  to  argue  as  that 
other  person  wonki  under  the  circumstances. 

In  this  latter  type  the  part  of  the  second  person  is  of^en 
largely  audi[or>-  in  character.  Thinking  of  the  words  as  com* 
tug  from  another,  one  n'ould  naturally  associate  them  with  the 
tonesof  that  persou's  voice,  as  one's  consciousuess  of  another 
person's  speech  is,  as  a  rule,  almost  entirely  dependent  ujwn 
auditory  impressions.  As  our  perception  of  our  own  speech  is 
largely  based  upon  articulatory  sensations,  tlie  auditory  ele- 
ment is  not  so  likely  to  be  prominent  in  the  personal  part  of  the 
dialogue. 

The  greater  the  predominance  of  the  articulaiory  factor  the 
greater  is  the  tendency  toward  actual  vocalization:  and  wc  find 
that  in  types  like  that  just  described,  the  part  of  the  first  per- 
son is  much  more  apt  to  be  vocaliired  than  that  of  the  second. 

When  this  perfectly  normal  tendency  to  internal  speech  ex- 
ists in  the  iusaue  the  usual  inhibitory  influence  of  a  complex 
consciousness  is  lacking  and  various  characteristic  phenomena 
result.  Otte  woman  who  is  sane  enough  to  realize  and  ana- 
lyze her  condition  to  a  certain  extent,  tells  me  that  when  she 
is  thinking  "the  words  come  out  of  themselves,"  she  has  uo 
intentiou  of  saying  them  and  seems  to  have  no  control  over 
them.  She  adds  that  when  she  is  eating  she  "seems  to  be  chew- 
ing words."  In  her  case,  the  inhibitory  control  of  opposing 
centres  is  greatly  reduced,  and  verbal  thought  tends  strongly 
toward  vocalization.  There  is,  however,  enough  inhibitory 
power  remaining  to  awakeu  in  the  subject  a  seuse  of  its  inade- 
quacy and  of  the  Impulse  character  of  her  speech. 

Some  insane  conditions  which  are  apparently  dependent 
upon  the  tendency  to  internal  speech,  I  shall  describe  as  they 
aroear  in  several  patients  at  the  Friends'  Asylum,  Frankford. 

The  first  case  illustrates  the  habit  of  internal  verbal  solilo- 
quy. The  patient  continually  atrries  on  a  low,  almost  inaudi- 
ble talk.  One  might  think  she  was  conversing  with  some  one, 
but,  OS  listeuing,  I  found  the  talk  to  be  as  follows:  "A  pretty 
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dress,  jes.  yes,  *  pretty  browu  dress,  yes,  yes,  yes,  a  pin,  ] 
yes,  a  bracelet.  >'cs.  yes,  a  chain,  yes,  yes,  etc."  This  mt 
in  descripdoa  of  a  person  at  whom  she  was  looking.  I  told  hti 
to  talk  louder,  she  said  :  "Tailc  louder,  louder,  louder,  talk 
louder,  loader,  louder."  Then  I  said,  "do  not  talk  so  luw." 
and  the  echo  came  "Do  not  talk  ao  low,  so  low,  so  low,  low. 
low." 

Every  perception,  every  tbongtit,  evidently  fiads  expreseUiD 
in  speech.  Speech  is  no  longer  used  by  her  as  a  means  of  com- 
munication with  others,  but  is  the  involuntary  result  of  all  per- 
oeptioos.  all  thought. 

With  the  second  patient  the  internal  speech  habit  was  evi- 
dently of  dialogue  form,  and  impersonal  in  character.  This 
woman  hears  hallucinatory  voices  continually.  Every  creak  of 
a  door,  tick  of  a  clock,  sigh  of  the  wind,  or  twitter  cf  a  htrd 
was  laden  with  a  message  for  her.  Her  fingers,  feet  and  all 
parts  of  her  body  talked  to  her,  as  did  also  pictures  and  halln- 
cinatory  visions. 

The  voiceswerecontinuoas,  and  were  judged  as  coming  Erom 
anything  on  which  her  attention  was,  for  the  moment,  centered; 
whether  this  was  a  sound,  a  visible  object  or  her  own  body 
seemed  immaterial.  She  argued  with  the  voices,  which  toot: 
up  her  thoughts  and  questioned  h«rahont  them.  She  relates, 
for  instance,  that  one  day  when  she  was  wondering  whether 
she  had  a  spiritual  body,  a  bird  suddenly  broke  in  with  "What 
is  a  spiritual  body,  speak  quickly,  speak  qtiickly."  At  times 
she  had  a  dim  fancy  that  in  spite  of  their  seeming  reality,  these 
voices  might  be  her  own  thoughts,  but  the  idea  was  at  once 
stiSed  by  the  knowledge  that  the  thoughts  expressed  were 
quite  unlike  hers  in  character. 

Her  type  seems  to  be  largely  auditory  as  vocalixation  was 
rare  and  never  occurred  in  the  second  person.  The  hallucina- 
tory condition  was  preceded  by  a  conslaut  ringing  in  the  ears, 
which  still  persists,  though  the  patient  no  longer  hears  the 
TMces  and  is  rapidly  regaining  her  normal  condition. 

Another  patient  listened  intently  to  a  cou\ersatiou  between 
several  persons,  without  vocalir.iug  in  the  least,  only  showing 
by  her  rapt  attention  and  her  impatient  requests  of  those 
around  for  silence,  that  she  was  experiencing  an  tiallucinatioo- 
\^1ien  it  was  over  she  explained  to  me  what  it  was  all  aboal. 
and  believed  in  it  thoroughly.  Here,  then,  is  an  example  of 
the  personal  dialogue  form,  extended  to  include  many  penon- 
alities,  while  the  experiencing  individaal  plays  the  part  of 
spectator  and  critic.  As  in  the  preceding  case  the  type  is 
largely  auditory  and  the  voices  partake  of  an  haUacanatotT 
character. 

The  fourth  case  illustrates  the  habit  of  internal  conversatioD 
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is  which  the  ])art  of  the  second  person  is  personified,  tltough 
not  b«llticiD*tor>-  in  character,  and  in  which  Ibc  part  of  the 
first  person  is  prcdomioanily  motor  in  type.  I  found  this  pa- 
tient one  day,  standing  talking  most  atiimaledly  to  no  one. 
She  would  apparently  listen  to  what  some  one  had  to  say  and 
then  answer  at  great  length.  On  questioning,  however,  I 
found  that  she  was  only  making  believe  that  some  one  was 
there,  and  talking  as  she  would  if  that  were  the  case.  It  was 
simply  the  child's  game  of  make  believe.  She  evidently 
thought  internally  the  responses  to  her  talk,  but  she  external- 
ized only  her  own  individual  part  of  the  conversation. 

The  fifth  ca.se  is  similar  to  the  ta.tt,  with  one  exception.  The 
part  of  the  second  person,  though  not  vocalized,  is  of  an  hal- 
lucinatory character.  The  patient  feeU  sure  that  she  hears 
others  talking  to  her,  she  recognii^cs  the  voices  as  belonging  to 
friends  and  relatives.  She  will  turn  suddenly  away  when  in 
the  midst  of  a  conversation  to  answer  .iiimethtiig  she  atone  has 
heard.  She  localizes  the  voices  as  coming  from. a  given  direc- 
tion. The  part  of  the  second  person  in  these  conversations  is 
evidently  largely  auditor}-,  though  not  purely  so,  as  in  times 
of  great  agitation  and  excitement  it  is  also  occasionally  vocal- 
ized. 

The  sixth  case  is  illustralive  of  the  habit  of  internal  con- 
versation in  which  both  parts  of  the  dialogue  are  motor  in 
type,  though  the  part  of  the  second  person  is  personified  and 
is  not  so  strongly  motor  as  that  of  the  first  person.  The  part 
of  the  second  person  is,  like  that  of , the  third  case,  hallucina- 
tory in  character. 

This  patient  continually  moves  ber  lips  and  talks  in  a  whis- 
per. She  then  i.t  apt  to  say  "I  hear"  as  a  prelude  to  an  un- 
ending flow  of  talk.  If  asked  who  says  these  things  she  stops 
to  think  aud  says — "It  seems  to  be  my  mother,"  or  perhaps 
sixter,  or  some  friend  or  sometimes  God.  She  also  talks  much 
aloud  when  alone  as  though  addressing  these  voices.  The 
personal  part  in  her  talk  is  the  more  strongly  motor  in  tend> 
cncy,  it  is  spoken  in  a  loud,  rich  voice,  while  the  part  of  the 
second  person  is  merely  murmured  aud  sometimes  is  only  be- 
trayed by  a  slight  movement  of  the  lips.  This  second  part  is 
also  probably  largely  auditory  in  type,  as  she  localizes  it  in 
space,  aud  never  fails  to  sharply  distinguish  it  from  her  per- 
sonal thought.  What  a  prominent  part  these  hallucinatory 
voices  play  in  her  mental  experience,  and  how  clearly  they  are 
defined  from  what  she  recognizes  as  her  own  thought,  is  shown 
by  the  following  test.     I  asked  her  to  write  a  list  of  words. 

I  She  writes  rapidly,  and  in  fifteen  minutes  had  written  three 
hundred  and  thirty  words  in  sentence  form,  prefixing  to  each 
sheet  the  words  "I  bear."     I  then  asked  her  not  to  write  what 
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she  heard,  but  to  write  me  a  list  of  words  which  she  thought 
of  herself.  In  the  same  length  of  time  she  wrote  forty-one 
words.  She  made  a  visible  eSort  to  think  of  words  and  would 
sometimes  start  one,  then  pause,  sayiug,  "No,  I  heard  that." 
think  a  moment,  and  finish  out  the  woid  to  some  other  way. 

The  sevenlli  case  is  again  the  result  of  personified  internal 
dialogue.  The  old  lady  sits  day  after  day  talking  to  her  sons 
and  daughters,  her  grand-children  and  all  those  whom  she  has 
loved  in  the  pas!.  She  always  answers  herself  and  is  sure 
they  are  somewhere  near,  though  she  does  not  see  tbeni,  for 
"they  must  be"  when  she  "hears  them  talk."  She  thought  tne 
quite  ridiculous  for  asking  whether  they  were  here.  '  "Of  course 
they  are,  don't  you  bear  them?"  said  she.  Both  parts  of  the 
conversation  in  this  case  are  strongly  arlicnlntory  in  type. 

The  eighth  and  last  case  is  also  illustrative  of  the  habit  of 
personified  internal  dialogue,  in  which  t>oi1i  parts  are  equally 
motnr  in  character.  This  case  which  drew  my  attention  to 
the  character  of  the  whole  group,  is  that  of  a  woman  who  is 
harassed  continually  by  "people  talking  to  her."  I  could  hold 
ber  attention  no  longer  than  a  few  seconds,  when  she  would 
turn  excitedly  away  to  answer  some  imaginary  voice.  "Do 
make  them  stop,  so  that  I  can  talk  to  yon.  Do  make  them 
stop,  they  frighten  me  so.  They  say  such  dreadful  things. 
Did  you  hear  that?  They  are  going  to  murder  me.* '  etc.  Her 
speech  was  so  badly  affected  that  it  was  difficult  at  first  to  fol- 
low her  talk,  but  I  soon  found  that  all  she  hears  she  said  her- 
self. She  would  say  something,  and  then  answer  in  a  different 
tone  of  voice  and  with  very  different  emotional  expression. 
She  would  almost  weep  in  her  own  character  and  the  next 
instant  break  out  in  some  angry  threat.  In  this  case  the 
motor  tendency  predominates  in  both  the  personal  and  the 
hallucinatory  portion  oi  the  conversation.  The  voices  are  not 
localized  at  some  distance  from  the  patient,  as  they  were  in  the 
three  preceding  cases,  when  the  auditory  characteristics  were 
Strong,  but  in  her  head  or  mouth.  She  says  that  these  people, 
whom  she  names,  use  her  mind  and  sometimes  her  voice,  and 
that  she  cannot  stop  them  and  they  drive  her  frantic. 

These  eight  cases  seem  to  me  to  illustrate  the  different  varie- 
ties of  internal  speech,  isolatei^,  undisguised,  and  uninhibited, 
as  they  never  appear  in  a  normal  mind.  The  first  case  is  one 
of  internal  soliloquy.  The  second  is  one  of  impersonal  ex- 
ternal dialogue,  in  which  the  auditory  element  is  quite  strong, 
and  in  which  the  part  of  the  second  person  is  hallucinatory  in 
character.  The  third  is  one  of  personified  internal  dialogue. 
In  which,  also,  the  auditory  element  is  strong  and  the  part  of 
the  second  person  is  of  hallnciuatory  character.  The  fourth 
is  one  of  personified  internal  dialogue,  in  which  the  stronger 
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'tDOtor  tendcDCy  is  iu  the  part  of  the  first  person.  The  fifth 
differs  from  the  fourth  only  in  that  the  second  person  is  hal- 
lucinatory ia  character.  The  sixth  is  simitar  in  form,  the 
motor  tendency  being  strong  in  both  parts  of  the  dialogue, 
though  predominantly  so  in  the  part  of  the  first  persou.  The 
seveutb  and  eighth  cases  are  both  examples  of  personified  in- 
ternal dialogue  in  which  the  part  of  the  second  person  is  hal- 
liidtutory,  and  equally  motor  in  type  with  the  pan  of  the  first 
^person.  In  the  seventh  case,  however,  it  is  probable  that  the 
,  auditory  clement  is  strong  in  the  part  of  the  second  person, 
while  in  the  eighth  case  it  is  weak  or  altogether  tacking. 
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THE  NEGATIVE  ASPECT  OF  HALLUCINATIONS. 

(From  tbe  Psjrchologjcal  Labotatorv  of  tbe  Dnivenity  of 
Pcnnsylvama.) 


Bf  Clara  Harkison  Towk, 

Resident  Ps^cbologist  at  the  Frieniis'  AByltim  for  the  Iti*so*, 

FrAukfoM. 


In  an  article  on  "The  Psychology  of  Haltucinations"  pub- 
lislied  iu  the  Jourual  of  Mental  Science.  Octo!>er.  1904,  Dr.  W. 
H.  B.  Stoddard  elaborates  a  theory  of  hallticinations  which  is 
largely  based  upon  the  belief,  that  while  an  individual  is  expe- 
riencing an  hallucination  be  is  incapable  of  experiencing  a  sen- 
satioQ  or  perception  of  the  same  modality.  He  holds  that  there 
is  DO  physical  difference  between  the  processes  of  perception, 
ideation,  illusion  and  batliicination;  that  they  each  depend  upon 
an  excitation  of  sen-sory  centres,  but  that  in  each  case  the  stim- 
ulation of  these  centres  is  from  a  diiferenl  source.  Forpercep-' 
tion  the  stimulation  is  peripheral,  for  ideation  central  (while ' 
a  simnllaneons  process  of  perception  maybe  in  progress),  for ' 
illUMion  it  is  both  central  and  peripheral,  and  for  hallucinations 
it  is  central  alone,  with  absolutely  no  accompanying  peripheral 
stimulation,  With  hallucinations,  he  believes,  there  is  a  di»u>- 
dation  of  the  sensorj- centres  affected  from  the  neurons  which, 
normally,  conduct  to  them  stimulation  from  the  sense  organs. 

Dr.  Stoddard  bases  his  theory  on  an  eighteen  months  study 
of  the  subject,  during  which  he  found  no  case  where  an  hallu- 
dnation  was  accompanied  by  perceptions  of  tbe  same  modality. 
Every  hallucinatory  process  has,  he  thinks,  two  sides,  a  posi- 
tive side  which  results  in  the  balludnalory  image  and  a  nega- 
tive side  which  prevents  simultaneous  perception  by  the  same  1 
centre. 

Bearing  Dr.  Stoddard's  theory  in  mind,  I  have  carefully 
studied  the  phenomena  of  hallucination  as  they  appear  in  many 
patients  of  the  Friends"  .4sylum  for  the  Insane,  Frankford. 

I  have  found  that  the  negative  factor  is  not  invariably  pres- 
ent.  In  many  cases  it  is  evident,  in  many  more  it  is  most  diffi- 
cult to  determine  whether  it  is  present  or  not.  but  in  a  few  it 
is  unmistakably  absent.  These  few  cases  I  shall  describe  in 
deuil. 

The  first  case  is  that  of  a  young  girl  who  is  almost  continu- 
ally distracted  by  voices.  I  endeavored  to  bold  her  attention 
by  reading  to  her.  This  I  could  do  but  for  a  moment,  when 
she  turned  distractedly  away  to  answer  some  threatening  voice. 
I  continued  to  read,  and,  later,  when  her  attention  returned  to 


THa  HRGATrVK  ASPKCT  OF  HALLUCINATIONS. 


'35 


me,  I  asked  her  whether  I  had  been  readme;  while  she  was 
holding  this  conversation.  She  answered,  "Yes,  I  beard  you 
r«ul,  ^t  I  could  not  uudersUnd  a  word  you  said;  won't  yon 
stop  their  talk,  so  that  I  maylL-iten  to  you?" 

The  next  case  is  that  of  a  woman  who  spends  most  of  her 
time  lalkitig  to  imaginary  people,  whom  she  aeems  to  see  as 
well  OS  hear.  She  has  frequently  made  me  a  third  party  in 
these  coaversations.  answering  my  questions  and  referring  what 
she  hears  to  me.  At  other  time»,  however,  I  have  failed  eu- 
tirdy,  in  spite  of  repeated  efforts,  to  gain  her  attention. 

Another  woman  will  usually  answer  my  questions  when  in 
the  midst  of  a  conversation  with  the  unseen,  but  at  times  I 
have  spoken  to  fa«i  in  a  loud  voice  and  even  shaken  her  with- 
out effect. 

A  fourth  woman  was  leaning  forward  in  eager  attention  one 
day  li.steniug  to  a  conversation,  snatches  of  which  she  would 
reiJcat  to  mc,  Ktying — "Hush,  I  .-(hall  tell  you  later !"  A  nurse 
entered  the  room  making  a  slight  noise,  when  she  said  peremp- 
torily— "Will  you  ptea&e  be  stilt,  that  I  may  hear  this  conver- 
sation." 

These  four  cases  are,  undoubtedly,  true  examples  of  genuine 
auditor>-  hallucinations.  In  every  case  the  patients  were  able 
to  identify  the  speakers. 

They  seem  to  be  good  evidence  that  all  balludnattoos  are  not 
negative  in  character. 

In  a  study  of  visual  hallucinations,  the  result  was  the  same. 
Sometimes  the  negative  side  was  evident,  and  sometimes  the 
immediate  surroundings  formed  the  setting  for  the  hallucina- 
tions. 

These  facts  seem  to  call  for  some  other  explanation  than 
that  offered  by  the  theory  of  dissociation  of  peripheral  tracts. 
An  adequate  hypothesis  must  explain  equally  well  an  hallucina- 
tory process  possessing  the  negative  characteristic  and  one 
that  does  not;  and  should,  moreover,  demonstrate  why  this  neg- 
ative factor  is  Kometime«  present  and  sometimes  missing. 

Is  it  not  possible  to  find  such  an  explanation  in  the  variabil* 
ity  of  the  degree  and  span  of  attention  ? 

If  the  visual  or  auditory  centres  are  in  a  state  of  great  activ- 
ity, initiated  by  central  .stimulation,  it  is  quite  possible  that 
the  accompanying  idea.*  or  images  may  oljsorb  the  whole  atten- 
tion to  the  utter  exclusion  of  all  other  sensations.  In  such  a 
condition  there  nxtuld  be  no  physiological  dissociation,  the 
phenomena  would  be  the  result  of  a  concentration  and  limita- 
tion of  the  attention. 

An  analogous  con<!ition  is  that  of  the  normal  individual  when 
he  is  engrossed  by  a  book  or  some  line  of  thought  to  such  an 
extent  that  be  beixtmes  oblivious  to  his  surrouudings.      It  is 
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soinetiuies  nearly  impossible  to  s^iQ  ^  scholar's  atlentiou,  and 
ordinarily  intelligent  individuals  often  become  so  absorbed  in  a 
nm'el  that  il  takes  repeated  calls  to  arouse  them. 

Wheu  hallucinations  occur  it  appears  to  me  that  this  condi- 
tion is  otAy  carried  one  step  further.  The  isolated  idea  which 
in  the  nonnal  individual  is  felt  to  be  internal,  that  is,  a  pan  of 
himself,  of  his  ego,  is  now  thought  to  be  a  foreign  phenome- 
non, a  part  of  the  non-ego  of  the  external  world. 

As  Stoddard  says,  every  perception  of  an  object  and  also 
every  idea  of  an  oliject  has  certain  space  relations,  and  is  al- 
ways projected  and  localized  in  space  to  some  extent.  In  such 
ft  mental  condition  as  that  above  described,  the  idea,  with  all 
its  local  character,  is  strong  enough  to  predominate  over  actual 
peripheral  stimulation  arising  from  the  same  place  in  space. 
Such  a  projected  perception  or  idea  centrally  aronscd  differs 
not  at  all  in  character  from  a  similar  perception  aroused  by 
peripheral  stimnlaliou,  and  to  the  experiencing  individual  it  is 
equally  real. 

With  a  normal  individual  the  mental  content  is  so  complex 
that  it  is  nsnally  impossililc  for  one  idea  to  absorb  the  attention 
to  the  extent  necessary  for  the  production  of  halladnations; 
a  balance  is  maintained  among  the  many  psychic  phenomena. 
When  many  braiu  centres  are  simultaneously  active  they  ex- 
ercise an  inhibitory  effect  one  upon  the  other  and  prevent  un- 
due activity  of  any  one  centre. 

With  the  insane,  on  the  contrary,  it  is  a  well  recognized  fact 
that  the  mental  life  is  characteriKe<t  by  a  monotonous  repetition 
of  some  one  line  of  thought.  Certain  brain  centres  are  con- 
stantly active,  while  others  are  sluggish  or  entirely  inert. 

As  attention  depends  upon  the  ment-tl  content,  being  strong 
where  this  content  is  rich  and  vivid,  and  weak  where  it  is  im- 
poverished, such  a  mental  state  is  favorable  to  the  limitation 
of  the  attention  to  one  line  of  thought  and  also  to  great  concen- 
tration upon  it. 

If  thi.<i  limitation  of  the  attention  til  very  marked  and  the 
haUucinator>'  idea  is  strong  enough  to  completely  fill  its  span, 
the  negative  character  of  the  phenomenon  will  be  manifest.  JS, 
on  the  other  hand,  the  span  of  attentiou  Is  a  little  more  exten- 
sive and  the  hallucinatory  idea  docs  not  completely  fill  it,  other 
sensations  and  perceptions  may  accompany  it. 

Hallucinations,  tiien,  may  depeud  upon  an  abnormal  activity 
of  certain  brain  ceulres  coupled  with  a  diminution  of  activity 
of  the  other  brain  centres,  or  in  psychical  terms,  on  a  concen- 
tration and  Hmitation  of  the  attention. 

An  hallucination  is,  according  to  this  theory,  simply  a  nor- 
mal mental  process  in  isolation,  uninhibited  by  other  mental 
processes;  and  the  isolation  is  produced  not  by  dissociation  but 
by  a  narrowing  of  the  field  of  attention. 


I 


LITERATURE. 


Srifded  Utrmont  of  Jonathan  Bdnfards:  Edited  w^tti  IntrodMCttoo 
and  NoiM  bj  H.  N.  Gakdinsk.  New  York.  The  MBCtuUbiil 
Co..  1904-  pp-  Ji3tix,  181.  Price,  sjc. 
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the  operatic  situation  In  the  various  selections  made  by  Mr.  Singer. 
He  reproduces  lurlber  the  proj; '*'"'"<■■""'*  written  for  tbe  Tristan 
Prelude  and  the  close  of  the  Prelude  itictf  (this  in  facsimile),  and 
adds  a  useful  bibliogrnpliy.  "The  twenty-live  selections — all  within 
tbe  compass  of  s  muiteruiely  tikllled  performer — are  taken  from  Ricnti, 
the  FlyioK  Dutchuian.  the  Rhinecold,  Siegfried  (oue'eacb);  Tano- 
bfinser  (i);  I,olien;{rin,  Tristan  And  Isolde,  tbe  Walkiire.  the  Gotter- 
dttmmerune,  Parsifal  (3  each);  and  tbe  Meisiersitijfer  {4).  No  one  of 
Ibetu  couMwell  be  spared:  and  if  there  urea  few  more  wbOM  omis- 
sion one  deplores,  it  must  he  remembered  that  tbe  book  had  its  limits. 
A  reproduction  of  the  last  photograph  of  Wagner  taken  from  life 
forms  the  frontispiece  of  the  volume. 

Mr.  Washington  outlines  the  life  and  works  of  ColeridKe-Taylot, 
and  offers  some  KcitcrHl  remarks  on  the  qualities  of  Negro  music.  Of 
Ibe  twenty- four  com  positions  Included  in  tbe  book,  (our  arc  Iwsed  on 
themes  from  sotithcait  Africa;  two  come  from  aoulb  Africa;  one  each 
from  west  Africa  and  the  West  Indies;  the  remaining  sixteen  ere  based 
upon  American  Nef;ro  melodies.  The  themes  and  the  handlinK  of  the 
themes  are  alike  inteiesting.  lesthetically  and  p»ycho!oj[lcally.  A 
portrait  of  the  composer  serves  as  frontispiece.         P.  B.  WiHTSB. 

The  Ari  of  (he  Musician,  a  Guide  to  the  InteUige'U  Appreciation  eff 
Music,  by  U.  C  Hanch&tt.  New  York:  The  MacmiUao  Co. 
pp.  vlll,  M7.     1905.    Price,  ti.5oneI. 

"This  book  is  the  outgrowth  of  acourse  of  popular  lednrea  Intended 
to  give  10  persons  fond  of  nmsic,  but  not  thoroughly  versed  in  its  in- 
tricflcies,  an  idea  of  tbe  reHsous  which  prompt  musical  critics  to  ap- 
prove or  disapprove  of  musical  compositions.    .    .    .    It  is  designed 
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to  emphasize  tbe  dUtJocIioa  bctvcen  tUe  real  stndr  of  mn*ic  and  the 

•tDiIf  of  Ibe  Bit*  ol  playiuK  ami  Hinj;iii|;  whJcb  has  iu>  lonj;  been  mie< 

[taken  for  it.    .     .    ■    It  alms  to  bupplj  sucU  iufQimation  oa  should 

I  make  coDcert-goisg  more  aatUfnctory,  liMciiiog  to  muiic  more  iotclU- 

Sent.  .  .  .  Tbe  ability  to  undcMlnncI  munical  notation  is  all  Ibat 
>  premippowd  of  kaowUil^e  ol  liie  Hit."  Tbeau,  lO  the  writer's  own 
words,  are  the  aiins  of  the  present  volume.  In  the  reviewer's  opiuion, 
they  have  been  lueccufuUy  atiajneil.  In  a  course  of  popular  lecture-^ 
««  expect  to  finil.  licre  nuil  their,  statements  Ibst  arc  too  swocpliiK.  »* 
irell  »»  Matemenw  that  are  unduly  definite.  The  writer's  teaching, 
however,  i>^  in  general  no  sound  that  the  few  sliii*  of  thin  kind — none 
of  them  itnportAut — may  readily  be  condoned.  Tbe  work,  on  the 
wbole,  is  •zcellent. 

Ch.  i  (Art   and  Mnstc)  lays  much-needed   erophnsts  on  tbe  intel- 
leclnal  aspect  of  mnslc.     "\  fioc  Hrt  is  the  conscious  or  iiiteullona] 
Dtteraace  of  tbonght,  by  won!  or  Hcliun,  for  the  pnrpose  of  creating 
beanty  or  expressing  emotion;"  "the  art  of  the  iiiaiicioii  it  the  foa- 
•cions,  intelli)iciit  or  intrtitiotiat  hsndllug  or  foinhitiation  of  sonnds, 
rhytfams,  tuusksl  eonvcntions,  snd  iDSpiratious,  into  works  display- 
ing bcisnty  or  expressing  eniotiou."    DeGnltiaoi  that  are,  trnly,  only 
proximnte;  bat  sound  ns  far  as  tbey  jco.     Admirable,  here  and  else- 
where in  tbe  l>ook.  Is  tbe  autbor's  insistence  thst  melody  is  a  datum,_ 
I  part  of  tbe  muteriiOs  of  the  mnsicien,  not  a  product  of  his  art.    Ch.  ti 
[(Tbe  Material  of  Mnstc]  treats  of  tose-eolor  and  of  dynamic  cxprcs- 
•ion.     Ch.  lit  (The  Life  of  Music)  discusses  time,  rhythm  and  meter; 
tbe  chapter,  which  is  one  of  the  best,  hits  z6  musical  illustrations. 
Cb.   iv  (The  Sotil  of   Music)   deals  with   harmony,  and   ch.  <t   (The 
kScaaiy  of  Musk)  wilb  the  orKsniEStion  of  melody  (7  and  15  illustra* 
jtions).    Tbejr   are  altogether   untechnical   and   u neon *ent ion al,  and 
IcODtaiD  mucli  good  annlysis.     Ch.  vi  (The  Germ  of  Music)  takes  ap 
I  tbe  motive,  iDCludlng  the  Wagnerian  leadiuf!  motive  (11  illustrations). 
rThen  follow  chapters  ou  thematic  developmenl  (is),  counterpoint  and 
!  fugue  (3),  form-oaildiug,  cloasicnl  niunic  ri)  ami  roinnutic  mnslc  (■ 
il lustration).     To  mention  it)  these  U«t  chapters  are  tbe  analysis  o( 
tbe  scbeno  of  Schubert's  first  sonata,  and  tbe  ivmarks  on  vcfoal  In- 
terprctations  of  romantic  music.    Cb.  sii  characterlxea  tbe  Art  of  the 
Intcrpictct.     From  ch.   siil  (Musical  Iv^ucalion)  wc  should  like  to 
qnote  in  fXUntO.     "What  we  need  is  education  in  muiie.     Not  more 
piD(es>iur!t,  but  more  nrastcurs;  not  more  concerts,  but  more  iiitel1i> 
gent  interest  in  those  we  h^ifeL  not  more  compositions,  but  more  com- 

firchcuslou;  not  more  voc-Jil  catturc,  but  more  and  Isrifcr  choral  socie- 
i««;  Dot  more  technic,  hut  more  interpretation."  "  The  crying  need 
.  .  .  Is  not  higher  but  brooder  culture,  not  more  musicians  but 
BOre  miulc  lovers,  not  more  technic  but  more  uudctststidluK."  To 
these  words  every  psychologist  who  is  musically  minded — and  can  one 
be  a  psychologist  witbonl  llic  mnsical  niindF— will  u nicserred I y  sub- 
scribe. FliiHlIy,  cb.  xiv  <The  Test  of  Musical  Worth)  sums  up  the 
ttiacbiug  of  tbe  hook  in  the  seoteDces:  "The  appeal  of  music  Is  to  the 
emotions,  but  it  is  an  intelligent  appeal.  Perhaps  it*  ^icalest  virtue 
is  its  power  of  lilliuK  tbe  mitid  al>i>v«  sordid  cares  ana  worries,  and 
giving  pleasure,  stimulus,  peace,  and  rest;  but  that  power  ia  multi- 
plied mntiT  limes  by  a  thorough  understand  log  of  tbe  structure  and 
tccretof  theart." 

The  81  lllusirotions  are  well  chosen,  and  tbe  book  gains  greatly,  of 
conrse.  if  read  with  a  piano  at  band.  The  reader  must,  bovrever,  reao- 
lately  break  the  back  of  the  binding,  it  be  is  to  make  the  volume  lie 
flat  upon  tbe  rack.  F.  E.  WmTBR. 
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My  Little  Book  of  Prayer,  by  U.  Stkodb.  Chicago:  Open  Contt 
Publ.  Co..  190S-  PP-  77- 
This  U  a  little  book  not  so  much  oi  prayer,  ia  tbe  kccepled  senie  of 
thnt  mm,  a»  of  moral  bdiI  ieli^l<'ni)  t«'I)cci1oiii  Ibrowa  lnto])ttr«ble  or 
aphoriEtic  (onn.  It  shows  (be  influcacc  not  onlj-  o(  the  Riest  CbiiAtian 
sources,  but  also  of  Mbicui  Aaicltuii  ■»<!— Ooibt  Khayjram.  Tbc 
writer  is  not  <iti!le  sure  of  llic  JisUuctiou  bHween  "sJiaH"  niid  'will,' 
and.  in  ({I'liFral,  Jails  at  timei  lo  pieicr\-e  the  (iesireil  fligoitv  <jf  pfatAM). 
It  is  almost  comic  to  rend;  "Wny  Oorl  forgive  you  your  wenknc*a— but 
let  him  damn  uiinr."  <le«pitc  tlic  elcvatiou  ol  the  sciilinicnt:  and  the 
cjmculstion  "Dear  Heaven,  t  am  a  tieitulea  of  disseminated  force"  ia 
faftrdly  n  specimen  of  Eiifcli«b  undclilcd.  U.  W.  WtSEMAN. 

The  Napoleon  Myth,  bj-  II.  R.  Kvans.    ContaiainK  a  Reprint  of  The 
Grand  Erratum,  by  J.  B.  PitK^,  aOi1  an  tntroduclion  by  P.Cakus. 
Chicago:  tbe  Open  Court  Publishing  Co.,  19OJ.     pp.  6j. 
"The    sole  excuse  for  renublishinj^  M,  Paris'    'Griind  Errattim." 
aays  Ilr.  Caiua  In  his  i nt roil uc( ion,  "is  tbe  fiirt  that  il  ia  out  of  prin) 
and  forgotten,"     The  excuse  is  sufficient — quite  apart  Itoiu   til*  In- 
trinsic interest  of  tbc  brochure,  wbicb  Dr.  Carus  aaturnlly  comparva 
and  coulrast*  with  Whately's  "HiMoric  Doubts."    The  booh  is  larisblf 
illustrated  witb   KapoIt:ou-pii:tunr«,  and  makes  an   attractive  and  ac< 
cept«ble  vol n me, —except  ibnt,  in  hia  essay  on  '■The  Mythical  Napo- 
leon," Mr.  Kvans  hiu  written  *ome«bat  sctapplly,  without  any  serious 
•flort  to  make  tbe  most  of  his  subject.  P.  K.  WtNTKK. 

Dtr  dopfulle  Slandpuikl  in  der  Pzychologie.  toii  MaRY  Wmrox  Cai^ 

tCJNS,      Leipiig,  Veit  und  Co..   1505,   pp.  80.     To  be  bad   in  tbc 

United  Stales  froiu  C.  A.  Kohler,  149  A  Tremont  St..  Ooston. 

An  fntroductiati   to  Psyehology  by  Uakv  Wiiitok   CalkikS.    New 

Vork,  Tbe  Macniillau  Co,,  nl  Edition,  1905, 

The   "double    standpoint."   to  the   exposition  cl  which   ProleMOr 

Calkins  devotes  tbc  German  pamphlet  tnciittoaed  above,  maybe  inill- 

catei)  by  tbe  fnllowinK  brief  iiuotatioo  from  the  second  aection  of  the 

paper  where  she  takes  up  ber  chief  problem.     "The  thesis  which  I 

seek  to  uphold."  she  snys.  "is  ihc  foltowint;;  Consciousness  can  be 

considered  psychologically  from  two  statiilpoitils:   II  may  be  cot)ccircd 

either  as  a  series  of  connected  psychical  occnirences,  vrilb  DO  refciciicc 

whatever  to  a  conscious  Ef{o,  or  as  a  many-stded  consciousncM  of  a 

particulai  Ego  in  its  relations,     rollowinf;  from  these  two  view-point* 

arise  ' 

however  sbiftiuj^ly  they  may  bold  tu  it  at  diScreut  points  in  thcit 
psvchologiiitig.  Professor  Calktiis  contends,  on  the  contrary,  that 
this  sort  of  paycholoRy,  capable  though  It  is  of  perfectly  self-consist- 
ent carrying  out  in  all  respects,  is  insufficient,  because  it  neglects  the 
fact  that  all  consciousness  is  jicrsonal.  "that  every  cousciousucss  be- 
longs to  some  sort  of  Ego."  Tbe  Ego  which  is  central  to  tbe  E)^ 
psychology  is  too  fundamental  for  exact  dcfiuitioii,  but  the  conacious- 
nesa  of  it  can  be  described  in  pan.  and  shows  also  this  Importaot 
relation,  to  wit,  that  it  is  social;  one  knows  himself  ouly  in  relation 
to  other  selves. 

Professor  Calkins's  argument  in  the  remainder  of  the  papcf  is 
directed  to  showing  by  au  examiuntion  ol  concrete  psychical  experi* 
cnces  that  the  phenomenal  theory  it  InsulSclent  by  tlself  for  the  ex> 
planstion  of  the  full  richness  of  the  mental  life. 

The  same  double  standpolul  wao  influentinl  witb  Professor  Calkins 
earlier  in  the  preparation  of  her  wcll-kuowu  text-book.    A  second 
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edition  of  this  has  now  pcrtiiiitcd  a  namber  of  minor  chmigc*,  aud 
made  an  excellent  work  a  litttc  better  Mill.  B.  C.  S. 

SthrifUn  der  Geultuha/I  /ir  Fiyehologtsehe  Fortehume,  Heft  15  (III 

SamulatiK).    Johaun  Ambrfliiua  Bsrtb.  1905.     p-  ^J-691. 
Psythologiuht  Pukioren  des  A/oJemea  ZfilgeiUts.    voo    Ricbard 

Babrwald. 
Die Bed£uiun£  da  UrUih/UrdU  AnffassuHt,  von  pAt/i,  MOClRK. 

The  first  writer  ditcusw*  tbc  psycholujcic'ai  factors  of  tbe  spirit  of 
(DOdtrn  times.  UnJcr  tbis  genetal  (heme  be  treat*  of  the  pouibiiitic* 
of  n  bittofical  pij'cboloftx.  the  domioniicc  of  rhythmic  type  iu  Ger- 
man palulin];:.  concrete  aiul  ahttrBCI  t.vpe«.  ood  tbe  feeling  for  idea*. 
He  believes  as  compared  to  the  time  of  Goetbc  tbc  prcaeut  is  a  concrete 
epoch,  fant  thai  there  ii  an  alteruation  belwcoi  these  points  of  vl«w. 
An  Intercatini;  chapter  IR  that  deAlltij;  with  iniKcil  feelings  which  be 
tblnlcs  dominate  to-day.  These  comulexes  are  of  ibe  stimulntiiiK  >nd 
sot  of  tbc  restful  type.  lie  thinks  tlint  the  tragic  element  has  in  r«> 
cent  times  retreated  to  make  room  for  Ibe  uaturallstically  Bad,  and 
that  onr  (eelin)^  are  now  a  little  dulle<I. 

Ofhihaimic  Neuro-Myohgy.   by  O.  C.  Savagb.    Puhllalied  b;  t!i« 
•nthor,  Nashville,  Tcnn.,  1905.     pp.  121. 

Tbis  book  nttempta  to  miikc  the  ocular  muscle  problem  CASjr.  Tbe 
tavpoibcii*  on  which  the  author  bases  everything  is  that  there  ar« 
<f^hl  coufK^tc  brain  centre*  in  the  cortex  tiy  means  of  which  the  sev- 
eral elements  of  vision  are  etleciert,  aud  one  conjufjale  ccotrccontrol- 
ling cooverKcnce.  Tbe»e centres  act  likcoithophoric  and  beleropboric 
•yes,  and  when  tbcrc  is  only  one  eye.  Hachol  these  is  conuecled  with 
two  muscles,  and  the  work  done  by  the  centre  and  its  musclci  under 
guidance  of  volition  ti  oormal.  These  centres  have  do  cautal  relatloa 
with  heteropboricstBteGaiidcannol correct  them.  Thus  there  are  twelve 
basal  centres  which  connect  with  only  one  muscle,  if  the  eyes  are 
emmetTDpk-orthophoric  these  centres  arc  forcrcr  at  rest,  but  tt  there 
is  any  forinof  hcicrophoria  oite  or  more  centre*  munt  be  forever  active 
when  ne  walcc.  Cetitrc-t  do  not  causc  the  hcterophoria,  but  ore  ready 
tucoriccl  il,  guided  by  a  "fusion  faculty. '*  Bach  basal  centre  I>  ready 
10  act  on  its  muscle  whenever  there  la  a  condition  that  would  cause 
diplopia. 

L'Annie  PiycMologiaue.  public  par  Alprbd  BINBT.  Onsiime  Annfe. 
Mosson  ct  Cie,.  Poris,  1905.  pp.  693. 
In  this  number  we  have  a  rniher  unutnnl  namber  of  Interesting 
memoirs,  mostly  by  Binet  and  his  pniiils.  Those  must  si^uilicant  are 
on  mental  fatiKce,  tbc  science  of  testimoaj-,  nicoiute  ol  iiilcttiKencc, 
AMOciatton  of  iilea».  the  tactile  sensibility  m  oiuanic  beniipleela,  the 
asymmetry  of  tbe  (gustatory  sense,  metapbvsics  of  sensstioa  and  of  the 
mental  image,  tbe  method  ot  meusuting  t^c  degree  of  instruction,  etc. 
These  lake  up  the  first  336  pages.  Then  follow  general  reviews,  ex- 
tending li>  the  57iai1  page.  The  remainder  of  the  book  is  devoted  toan 
aaalysit  of  the  more  tnportaut  lilcriiturc.  It  is  greatly  to  be  deplored 
that  this  part  has  now  shrnulc  to  a  trillc  over  a  huudred  pa;;es.  It  is 
no  disparage ment  to  the  papers  of  BJtict  aud  hi*  frteiiits  to  say  that  tt 
is  tbc  nibliogrspby  to  which  chief  importance  is  attached,  and  the 
diiniuution  of  which  is  sure  to  be  generally  deplored. 

Dai  Ick  Hnddit  iiltliihtn  Idttn  inw  L^*n  4tr  VSikfr,  vou  O.  Flcoki.. 

Vierte  Anflage.    Hermann  Beyer  ft  Sfihue,   LangensalH,   1904. 

pp.  STO. 
W«  here  have  n  rcvltloo  of  the  fourth  edition  of  a  work   &r»t  pub. 
liihed  in  1889  which  treats  the  problem  of  the  e^  in  a  comprchcnstTc 
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uid  soniewbitt  dot«I  way.  Kircta  i*  laid  ujioti  the  Tact  lliat  ol  all 
philotOpUic  probkiuatliiav'iM  tlie  la«t  to  appear  and  to  become  promi- 
nent. The  ex"  "  fi"*  trestrd  in  its  relation*  with  tbe  body,  then  to 
the  rnviroamcni.  An  iutcTuttnit  chapter  tlioo-*  how  the  name  of  a 
penion  U  the  ego  itscti  heard,  mid  hnw  relnlinDahip  Is  often  exprewed 
hy  aimilsilty  of  iiaiqes.  It  i»  thvii  treated  at  tite  pmonifyiag  dement 
ia  the  apprehension  of  nntnic:  then  »«  an  nciivc  pHiiciplc  exprcuscd  ia 
tielf-fcchiii;,  irritnbililj-,  dance,  penance,  Ibf  projccliou  outwudi  Kod 
la»tir.  the  alMtcact  ego.  ila  kernel,  the  mij^cation  of  aaula,  abtorp- 
tioc  in  Nirvana,  and  the  iii(liri<laal  nnd  locial  »cH.  Tbe  next  Aod 
longest  chapter  ticals  of  the  dc\«lopmeiit  of  the  moral  SJess,  e«p«- 
cialljr  iliose  of  henc(iCODC«,  perfection,  right,  justice,  inner  freedom, 
■nd  the  influence  of  i«li|[iaii  upon  moraU,  and  last  of  all,  the  nbnolutc 
In  ethics. 

TAa  A'tjf*/  SiJf  of  Nalnre.  or  Choiii  and  GhQtt  Seert,  by  Cathbrink 
Crowe.  E.  I'.  Duttou  &  Co.,  New  Vorlc,  1904.  pp,  501. 
Here  we  have  on  old  book  rcprinicd  lu  new,  (nil  of  Kho»t  slorte* 
told  in  tbe  moil  real,  matter-of-fact  way  by  a  profonnJ  believer  In 
tlicni,  Tbe  eviJence  in  oftcu  jfiveu  in  ^I'eal  dct»il,  nnd  the  marTcU,  if 
wc  accept  the  text,  arc  often  simply  stupendous-  We  wonder  why  the 
members  of  the  I'sychic  Kcftcatcli  Society  have  overlooked  the  work, 
which  90  abounds  with  evidcocu  of  telepathy  and  spirit  agency. 

Der  Bt/ruehtungtvorgang:  Stin  Wtten  umd  stint  Btdtutang.    Voa 

Ernst  Tbichmikn.     CAus  Nmur  und  Gcisteswelt.    Sammlung 

wistenschaftlich-j-cmeinversuudlicher     Oarste  It  unveil.)      B.    G. 

Tenhiier,  I^ipzig.  1905-    pp.  101. 

This  commeudable  primer  opens  with  a  hi  story  of  the  problem  of 

fertilization,  and  then  discusses  successively  cell  division,  germ  celU, 

(erti ligation,  ripening  of  the  germ,  the  division  and  conjueation.  the 

chtomoBomes  snd  luisturev  of  iiualities,  and  ends  with  a  brief  risutD^ 

of  the  literature- 

Biegraphie  Clinics,  Volume  j.    Essays  Concerning  the  Influence  of 
the  Visual  I'uiiclioti  Pathologic  and   PhysioluKic  upon  the  Health 
of  Patients-     By  G&OKGB  M,  GoULD.     P.  Blakistou's  Sou  &  Co., 
(■hiladclpbia.  1905.     pp.  516. 
In  this  third  volume  Dr.  GoalH  contiones  his  studies  npon  the  effect 
of  eye  troubles  upon  gcueral  liealtli.     Here  he  dlacusses.  as  salient  lo- 
stnnccs  of   life-long  suScnng   that   might   have  been  avoided,  John 
AdiliuKt""  SymoniiB  aud  Tame.     Dr.  Snell  discusses  eye  atTRJn  as  a 
cause  of  headache  and  other  neuroses,  and  Dr.  C.  E.  I'ronger  describes 
the  infliienccs  o(  slight  ercoia  of  refmction  on  the  nervous  system.     In 
the  sixth  chapter  the  author  resumes  the  work  and  discusses  the  his- 
tory  and  etiology   of    megrim,    the  ocular  factors  In    scoliosis  and 
their  bearings  upon   handwriting,  dextrality.  and  sinistrality,  with 
their  pathological   results.     Subsequent  chapters  arc  on  subnormal 
accommodation  and  premature  presbyopia, lou  tbe  reception  of  menta] 
dlscOTcrics,  posi-my  aria  tic  refraction  te«ts.  and  a  mathematically  per- 
fect eye.     The  sulhor  advocates  pens  with  angle  holders  which  pcrnlit 
an  unobstructed  view  of  tbe  nib  of  tbe  pen  as  it  moves,  without  mat* 
posture  of  body,  hand,  paper  or  head. 

The  Psychic  Treatmtnt  0/ Nervous  Disorders.   Padi,Di;bdu.  (Trant- 
lated  by  Smith  Ely  Jellifie  and  William  A,  White-)    Funk  and 
WttgnallsCo.,  New  York  and  I,ondon.  1905-     pp.466. 
This  is  a  translation  of  Dnbois's  I,es  Psychoucvroses  et  lenr  Trait- 

Dient  Moral,  which  became  so  popular  in  the  original  a*  to  necessitate 


UTSRATORK. 


»43 


•  Kccond  edition  witbin  a  short  apace  ol  time.  To  a  ntraiigpi  or  norice 
In  ptycbothctapj,  thifl  work  would  *ecni  to  be  nii  cmanatioi]  of 
ChnBtian  Scieaee,  except  that  it  ia|)fe-ciniiirDtly  mor«  acltntlfic,  TIic 
•uihor  U  certatnljr  an  eotbnslast  along  his  particular  Hoc  o[  psychic 
ircDtisitiit  mid  for  hiia,  dournl  moral  persunaion  it  Ibc  nniTcrsal  pana- 
cea for  all  the  (nnctiODal  nrr-vouH  IIU  that  flcab  i*  heir  to-  HtR  ud- 
boDEidcd  ciitbu*i*«m  and  leH-confidencv  have  I«m),  however,  to  a  certain 
amount  of  fiearative  bliadueet  oa  other  »ouad  tberapcnttc  tneaaurct, 
even  to  waking  suggestloo  sud  hypnosis,  uiilcfiit,  tiideeij.  he  includes 
the  former  in  the  category  of  moral  Ircatment,  StHTting  with  u  few 
p«;chol«gicaI  couKJdcrationi.  at  times  lackiiifc  «o  much  id  ctcutucM  n« 
to  become  almoat  nicUpliystcal,  be  dtRcumr-n  llie  niaiiKotd  symptoma- 
tology of  Tailoat  (□itctiuiiul  ncivuuB  cucditious.  hut  atwars  with  a 
commentary  MronKlj  coloied  hy  his  own  individuality.  !n  the  tame 
Tcln  aiiit  with  the  ctlalion  of  many  ruse*,  he  dUcuiiirB  hysteria,  mild 
periodic  iteprvssionl.  various  phubin^and  fixerl  idca».  MBtro-intCfttnal, 
circulatory,  cardiac,  and  urinary  disorders.  lie  insists  ou  isolation, 
tiat  In  b<(l  and  over-feeding  as  an  important  ad)iinct  to  his  moral  con- 
verMtions.  There  is  much  moral  and  ethical  preaching,  much  repeti- 
tiou  end  many  of  bis  points  lock  force,  not  hecaDse  of  their  sound 
baei*  and  intrinsic   merit,  but  because  of   ntnch   redundancy  of  laa- 

Btage  and  h  very  conscions  slrivinx  after  rhetorical  effect.  The  iraaa* 
don  ii  well  and  foitbfally  done,  with  the  exception  of  a  rerr  obvioni 
faolt  of  the  Itngliih  rendering  of  the  title.  I.  H.  Cokiat. 

Invtsligalions  of  Ihe  DfpdTimenh  of  Psythalogy  and  Education  of  the 

VmrfrtHy  of  Coli>rado.     Vol.  II,  No.  3,  Jnne,  1905.     University  of 

Colorailo,  Dosidcr.  Colo.     pp.  37. 

This  nambcr  is  perhaps  on  the  whole  the   bett  of  this  serle*.     It* 

article*  ate  on  the  borne  study  of  geography,  history,  physics,  ceo- 

aomic*.  mat  be  ma  tics,  and  modern  language  111  the  high  school,  the 

teaching  of  botany  anil  loulogy.      All  are  intervstiug  and   some  are 

quite  inggeativc  article*. 

P$ydtalogit  und  Piithohgif  der   I'orslellNnfr.      ftrittHgf  xm   Grund- 
UgiiHg  der  ^sfhelik.  von  Richard  WallasCRBK.     Johann  Aui- 
broaiu*  Bartb,  Lrcipxig.  1905.    pp.  333. 
The  first  part  discus>es  psychic  czprCMion  and  its  diacsaea  in  tan- 
ffnage,  aong.  reading,  writing,  gesture,  action,  and  the  en>lanation  of 
these.  Tbc  second  part  is  devoted  to  inner  psychic  life  and  the  essence 
and  lapse  of  concepts,  treat iug  of  their  composition,  associsllou,  mem- 
ory, the  natural  and  artificial  dlsentea  of  concept*,  and  natural  and 
■nificial  sleep. 

Th^  Foundations  0/  Pkii&sopny.    A  Stu^  0/  the  Doctriite  0/  Degren 

and  ktlatfd  Subjefts.  by  GEOKCB    TROSBIDCB.      James  Spiers, 

L,ondoD.  1904.     pp.  94. 

Beside*  the  doctrine  of  degree*  the  author  discusses  tbe  pbilosopbt- 

cal  value  of  the  doctrine  and  its  practical  bearings.     His  interprcta- 

,  ttoo  of  tbe  doctrine  i*  essentially  ethical  and  religions.      He  eveu 

'  OMIm*  it  Include  pedagogy. 

Fmcetdimgio/HteSocuiy/orP^ekieat  Research.  Part  L,  Vol.  XIX, 
April,  1905.  Brimley,  Jotanton  St,  Idc«,  Ltd.,  London,  1905-  pp-  77- 

Weiterg  (/nUrSMthunge't  iter  Dftiehungtn  :ti;isehen  geistiger  Er- 
mtdung  umJ //aMisenMUi/d/.  von  11.  Gkiksoacr,  Sonderabdruck 
an*  lateroationales  Arcbiv  fiir  Schulhygiene.  I.  Bd.,  3.  Heft,  pp. 
317^17.    Wllhetm  Engelmann,  Lelpxlg,  1905. 
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Pkysiclogical  Ptyckahgy,  by  W.  McDovgall-  (Tempi*  Ptjcliologic 
Priaicra.)   J.  M.  Dent  &  Co.,  LondoQ,  1905.    pp.  17J. 

Beitrige  sur  Piychalogir  dfr  Auiiiige,  von  I,.  William  Stkkk. 
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NOTES  AND  NEWS. 


THE  ANNUAL  MEETING  OP  THE  AMERICAN 
CAI.  ASSOCIATION. 


PSYCHOLOGI. 


The  toaneeolli  annunt  mcetins  of  the  American  Psychological  A«- 
•ociatton  was  held  Dec.  17.  18,  and  39th  at  Emerson  Hall,  the  new 
Harvard  building  devoted  to  philosophy  and  psychology.  The  open- 
ing sessiou  was  at  nine  o'clock.  Wednesday  moraiag,  the  presideitt  of 
ibe  (U^ociatioa.  Miss  Mary  Whitoii  Calkins,  Professor  of  Philosophy 
and  Psychology  at  Wellestey  College,  presiding.  Tlie  fiist  paper  w>* 
by  G.  V,  N.  DeHTborn,  of  Tufts  Medical  School,  on  the  Rclationa  of 
Unscolar  Activity  to  the  Memnl  Procem.  followed  by  a  paper  by  Irving 
King,  entitled  "How  can  tiic  Relation  of  the  Conscious  to  the  Snbcon- 
BciouB  tie  best  Coueeivcd?"  Mr,  Kiuk's  jioinl  o(  view  liring  that  cob- 
aciousncss  is  best  conceived  as  a  point  rather  than  a  field  capable  of  be- 
ing graded  off  into  the  subconscious.  These  first  two  paper*  were 
icicluilcd  in  one  diacussloD.  The  next  group  of  four  papers  was  de- 
voted  to  Comporative  Psychology.  The  first,  by  Dr.  Yerkes,  of  Har- 
vard,  OH  the  Senses  and  Inieltigence  of  the  Japanese  Dancinj*  Mou»c, 
wds  rcDdereJcsi>ec;ia1iy  imereslitigby  tlieexliitiitlcin  of  the  mice  them- 
selves, who  thowcd  the  peculiar  movements  cbaracterlied  as  dancing. 
Thiistudy  isslill  in  proj^resshut  so  far  as  can  be  slated  from  present  re- 
sulta,  the  animals  seem  to  t>e  degeiierate  and  below  Ibe  standard  of 
common  mice  in  sense  and  muscular  development.  Mr.  Porter,  of 
CIhiIc  University,  then  gave  m  five  minnte  report  on  the  Psychology  of 
the  English  Sparrow,  followed  by  a  lotiger  paper  on  the  ll.)tiiis  and  In- 
stincts oi  Spiders,  genera  Bpeira  snd  Argiope.  Mr.  Porter's  extensive 
observations  show  for  these  two  species  ■  variability  in  inslicet  and  a 
distinct  adaptation  |o  environment  in  the  web  spinning.  Mr.  Davis's 
paoer  discussed  a  diflercnt  species  of  snider,  which  does  not  spin 
webs  but  forms  its  nests  by  the  binding  of  grass  blades.  The  character 
of  these  nests  is  such  that  in  their  variability  Dr.  Davis  thinks  «-c  may 
bave  a  possible  objective  measurement  of  tbe  variability  of  inatlnct. 
Prof,  WbeelcT's  paper  on  the  Ant  Queen  as  a  Psycholopical  Study 
brought  out  some  exceedingly  interesting  points  in  the  life  history 
of  the  ant  queen,  which  wa*  shown,  in  maoy  lespects,  to  be  C|uite  the 
Opposite  of  that  of  the  queen  bee,  since  the  ant  queen  unites  in  herself 
all  tbe  characteristics  and  euergies  of  the  worker  as  well  as  tbe  repro- 
ductive functions.  The  next  paper,  by  Dr.  Edward  Cowles,  was  a  Study 


4 


NOTItS   AND  mtWS. 


145 


I 


of  tb«  Pbfstology  ol  CoDtcions  BKp«tleDccs,  atul  •"*»  a  ptc*  for  (aiic- 
tioa  rather  than  nructare  a*  a  correlate  of  pBthoIo)Ci'^<>'  oivntal  coo- 
ditioD*.  This  wa*  toMowtA  by  a,  P*Iict  by  Dr.  Bori*  BlAis  on  the 
Natiiie  oF  Hypnotic  and  PiMt-UrpaotK'  Halluclnalious.  Dr.  Sidjn  U 
cotivit>c«(I,  from  his  eKpeiimcnls  lo  bypnosis,  tUiit  there  are  no  true 
ballucinnltoni  m  cither  hypiitlic  or  poat-hypnoiic  lUtct  but  illutions 
'whlcb  the  cubj<-ct  rcAlly  k»<>w«  to  W  snch. 

The  morniii);  M-Miion  closed  writh  a  paper  on  the  Psychologjr  o!  Sod- 
den ConveTMoiti,  by  Dr.  Morton  Pnnec,  who  hn*  nuile  «  detailed 
»tuily  of  ■  oiajjle  eaoe.  In  vh(cl)  be  wiu  atite  to  lecovcr  by  hypnoata 
the  liieiitBl  eKperienceiof  a  tranc*  «taie,of  which  the  «nhjeet  teiaiucd 
no  memory  in  ■  iraVinft  atatc.  The  emotional  cipeiieQces  of  conver- 
sloD  followiiijc  thiikRtale,  Dr.  Prince  ftscrlbril  to  a  RtroaK  revival  of 
prvTianaljeapCTieEiecd  reliifionii  eiuolioiii  'luring  the  tiance,  which 
wftscMrried  orer  into  the  coniciouiKtate  without  taemoryolthelrcau**. 

At  the  concluiion  of  Dr.  Priiicc'a  paper  the  asaociation  adjourned 
to  Ihr  Harvard  Untoa  S4  );ticsl«  at  a  liiiichcoii  k^vi  ^V  ">c  Harvard 
Corporittiun. 

At  3.30  ■■.  M.  there  waa  a  joint  tneetltif;  of  the  American  Piycliolog. 
ical  AHoclaiJon  and  the  Aiuericaii  PblloMtpblcal  A«socuilon  and  the 
firtt  pari  ol  the  seiuiiuii  was  devoted  to  the  erxercinett  of  the  foriitnl 
opening  of  Emcfcnn  Hall.  The  opeuinf;  nddrea*  woa  made  hy  Pres. 
tfliot  and  thia  va*  folkiwed  hy  the  priiicipal  addro*  on  Kalph  Waldo 
Rmeraon,  b;  Dr.  Bdwiird  Etiieraoii.  The  dedlcaliou  csercit«a  wer« 
followed  by  n  joint  dtsco»»ion  before  the  two  asaociationa  ou  the  Affili- 
ation of  Piycholofiy  and  PhilMophy  and  with  the  Nnlural  i^cicnces. 
The  diu^usniou  vnt  opened  by  Prof.  Miiii«terbcr^,  who  expressed  hjai- 
aclf  strongly  in  farorof  the  close  alfiliatioa  of  p«ychology  and  philoi- 
ophy  and  a  nithilrawnl  from  the  natural  ncicucca.  He  was  foltoned 
hy  Pres.  G.  Slaiiley  Hall,  of  Clark  UolvvTaity,  who  took  the  oppoaite 
view  and  would  withdraw  psychology  from  philooophy  and  aRillate 
it  with  the  natural  acicncc*,  since,  from  hia  point  of  view,  psycbol- 
o«y,  provisicinally  defined,  it  "a  ilescrlptiou  a*  ncciicate  a*  may  be  of 
mU  those  facti  of  p*jrt:hic  life,  conscious  and  uncansctou>t,  animal  and 
buman,  normal  and  morbid,  embryonic  and  nuitnre  which  are  de- 
niooatrableaud  ccdain  to  be  ncccplcd  by  every  ititvlliK^nt  unbiased 
mind  which  fnlly  knows  them.  They  must  alio  be  »o  onlereil  like  to 
like,  and  oiganiied.  that  they  can  all  be  known  with  the  least  trouble. 
The  best  plan  of  orKanizatlon  when  possible  la  evolutionary.  Under 
this  definilion,  psychology  ia  exclndcd  from  no  licld  of  cxpericiice, 
coutf  ious  or  ancoDacioas,  religious,  social,  genetic  or  indiridiial  that 
can  lie  siudtcdonUic  baaia  ol  solid  cnipiricnl  t!al<  andhrnceiistlotest 
sllle«a*an  induclire  science  In  the  lutnre  must  he  biolouy,  physiol- 
ogy and  anthropology.  The  natnre  of  soul  no  more  concerUK  It  than 
docs  ihe  ultimate  natnrc  of  matter  and  motion  concern  physics.  Such 
diacnssioii*  belong  to  phlloaophy,  the  hlMory  of  which  Dr.  Hall 
won  Id  Insist  upon  as  a  part  ol  the  traiuing  of  every  experimental  Ul 
btit  would  avoid  too  prnlonged  a  llugchng  in  phtlosopbical  fields, 
lest  it  unlit  for  dcalliii;  with  facta,  l^ychology,  he  thinks,  is  yet  in 
Ha  dawn  and  its  striving  should  he  toward  the  goal  of  becotnlng  a  true 
natanil  historv  ol  the  soul.  The  discussion  was  coutiaued  by  Profa. 
Thilly,  Angcif,  Taylor  and  Witrner,  the  i>oints  ol  view  lying  between 
those  of  the  first  two  speakers. 

At  7.45  in  the  evening  Ihe  association  met  to  Haten  to  the  address  of 
the  IVnldent,  on  A  Keconriralton  of  Structural  and  Functional  Psy- 
chology, After  a  very  clear  statement  of  the  methods  ol  tlrnctnral 
and  functional  paychology,  whose  relation  was  compared  to  that  of  hi*- 
tologj  and  phyaiologj  in  the  natural  sciences,  Prcaident  Calkins  pro* 
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|Mietl  p«}rcboIcii;T'^<>i>**^<^'^-***^<«'cc'Of'''>^-'^'''l^~*c'f  "*  *  media- 
tion by  which  tlie  mL'tlioilo  «t  bolli  Mructural  hikI  fanalounl  pifchol* 
«t!ycoul<l  b«  utiiucd  aud  rwuacitcd.  Tbe  Prt^sident'i  adilrtru  wna 
followed  by  a  receplion   at  the  home  of  Prof,  and   Mr».   Iiiin*tcrbctff. 

The  moriiiiii!;  &ics«iori  on  Thursdiiy  wwi  opened  by  two  pBpen  on  the 
(Jefiiiilioii  of  fevling;  th«  6isc  by  Mr.  Heory  RtitK'rs  Manhalt,  the  b«c- 
ODd  by  Prof.  Normiiii  Gacditi«r.  of  Smith  Collette-  Tlic*c  two  p«peni 
•nmnied  up  tlic  Tarioua  view*  of  fcetiiif;  ami  paved  the  way  for  a  Kcn- 
ernl  (1i<ic>i«*)Ott,  iii  wbich  Pro(eHor«  Ad|ccI1,  Duocan.  G.  Staoley  Hall, 
Jurtd  aud  Ro>-ce  took  part.  The  pre«eat  atnbienttiea  and  diffi^uliic* 
of  (lie  woTil  were  fully  discussed  but  no  natiiilactory  subititDle  wa* 
suKgcatcd.  Dr.  Hall  p[0[)09ed  to  cut  the  Gord'.iiu  kuot  by  diitpenaing 
u'llli  a  formulated  definition  until  we  bad  more  knowt«<lf[e  on  the 
Bubject.  tiace.  as  be  lielieveil.  we  were  )u«t  now  in  need  of  factn  mor« 
than  of  a  detinitlou.  At  a  working  dvfinlli'Mi.  tbeuue  propo««^l  by  Mlaa 
Watibburn  via*  pettiipR  the  oue  u-bich  could  be  must  |;«iicially  ac- 
cepted. Excluding  pa.iti  and  adopting  nDplcnsantnti*  as  Ihc  opp'^iaite 
of  pleM-iantticsa,  die  wuul't  define  Iceliuf,' as  an  urilocalualile  and  un- 
kualyzed  meulnl  itntc.  Tbc  discussion,  while  not  futnishiti^  any  uni- 
fied dr&uitionnf  fesHng.  brought  out  with  great  clearness  the  nccHslty 
of  i;aTeful  limitations  in  the  use  of  a  term  bo  ambiguous. 

The  uext  two  pHpcri  were  ou  Attention — tbe  first  by  Dr.  Burnham. 
of  Clark  University,  on  Inlcrent  and  Attention,  in  which  interest  oad 
■ttenlion  were  regarded  as  identical  niid  as  inleuse  oiatca  of  coa- 
•cioutuesf,  ptcHeut  b»  aspects  of  growlb.  The  second  pnper.  by  Dr. 
KyUn.  of  Ilarvard,  was  a  careful  and  detailed  cxpctiaiental  study  of 
■ttcotion  and  its  limitations.  Tlie  next  paper,  ou  ibe  fsycholoKy  of 
Organic  Movements,  by  Dr.  I.  Madiion  Beuttey,  of  Cornell,  wait  a  ple« 
for  a  more  psychological  study  of  organic  tnovemeota,  in  distinction 
from  (he  nuuieruus  biological  and  psycho- physical  methods  of  mo«t 
ol  Ibe  siudivs  in  this  line.  Tbis  was  followed  by  I*rot.  Stratton's  dia* 
cushion  of  Modiiied  Causation  for  Psycbotogy  fa  modification  of  Main« 
de  Birnn's  theor v).  alter  which  the  society  adjourned  to  the  hnll  o( 
Ihc  philoaophcr*  to  listen  to  the  ad<irt»N  ol  Prof.  Wilbelni  Ouwalil, 
of  l^ipzig,  on  Psychical  Energy.  Prof  Ostnatd'a  thesis  was  that  as 
energy  may  be  made  to  czplaiu  all  physical  phenomena,  so  likewise 
it  may  explain  all  psychic  (acts.  Energy  is  found  everywhere  in  the 
world;  it  is  the  most  general  property  whose  essence  or  test  is  work, 
Wherever  work  of  any  sort  is  accomplished,  there  we  hu*c  cncrffy.  In 
eating.  Ihc  chemical  energy  of  food  is  transformed  into  psychic  cu- 
ergy.  When  this  store  of  energy  has  been  uted  np  mote  mast  be 
added  in  some  way  before  work  can  go  ou.  Prof.  Oslwatd  thus  re- 
garded all  psychology  no  reducible  to  energetics.  This  view  wonld 
play  havoc  only  witb  duatistic  systems  bincd  on  the  old  lotcbanlcal 
views  of  matter.  lu  the  discussion  which  followed  Prof,  Royce 
brought  up  tbe  objecliou  ibst  physical  energy,  as  we  know  it,  is  defi- 
nitely measurable  and  be  did  not  see  how  this  concept  could  b«  ap- 
olied  to  all  the  (acts  of  menial  life.  Some  activities  were  measurable 
but  to  others  the  principle  of  energetics  seemed  ioapplicaWe.  Prof. 
Laild  altio  asked  some  questions  in  regard  to  the  speoific  application 
of  the  principle,  and  the  session  closed  with  a  hearty  erprewion  of 
thanks  by  I>r.  Hall  to  Prof.  OslwaUt  for  his  suggestive  and  iuvigora- 
ting  address,  whose  point  of  view  he  regarded  as  mosi  hrlpful  (or 
tncKlern  psychology  and  irreconcilable  only  with  the  old-fashioned 
double  boiKckeepiiig  pbjlosopby  which  be  re^rded  as  the  resort  of  ■ 
mind  not  yet  in  onler. 

The  aftcrUDon  session  opened  with  a  iliscnisiou  ( i )  of  tbe  postiibUl- 
tics  of  co-operation  belwecu  laboratories  and  departments  of  different 
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ntllTeT*ttic«Mid(3>oii  KlcmcnUry  InBlructlon  <d  PBycllolOf^.  Th* 
Opentttg  pMp«r  wm  read  by  Prof.  Jndd,  who  nmiil  that  he  regarded  co* 
op«raliou  as  regards  conrifi  o(  iailruction  imprncttckble  iincc  JniII- 
vmIdbI  tntcmis  mml  larj^ly  determine  ihe  line  ol  work.  He  tug- 
g««t*(l.  liowcver,  thHl  tiact  lb«  JarKcr  laborstotiea  often  niaaafnc tared 
•one pieces  of  appaiatna,  it  woald  tic  helpful  if  there  wm  coitie centre 
where  infornulion  in  regard  tolbe  pjecex  inannlaclurcd  by  each  lab- 
oratory could  be  obtslnccT.  It  wat  alto  augveHted  that  an  interchaiige 
of  the  iludiei  mnde  in  each  taboratory  would  be  n  malual  advantnse. 
Prof.  Siinfoid  then  outlined  a  ne([iuner'»  Cournc  in  V<-jciiO\ag,y  which 
the  PrcMdciit  nplly  cbaractctiiC'l  a*  "inviKoratinic  her*»y,"  I'rof, 
Sanford  osld  that  in  teschinic  piiycholo^y,  two  queitious  were  pooaj- 
ble.  namely:  bow  can  the-tubjcct  be  prc»enlcd  in  the  bc*t  pouible  w*J 
to  give  an  iden  of  the  iciciicc  ii«elt,  ati<j  hoic  uin  It  be  presented  tO 
bent  fit  the  actual  need*  of  the  claM  in  the  rclatioDi  of  life?  The  lec^ 
ond  qaestioa  vnii  the  one  which  Prof,  Sanford  had  naked  himnelf  and 
hie  antiref  wa*  the  (ollowinK  rourw  : 

I.  Ftycholo^ol  I/tsiniuKaud  Ac<|iiiHilion,lncladinK memory,  habit, 
practice,  aeqnirement  of  manual  skill  and  dexterity,  learning  of  lan- 
gnage  and  complex  menial  opcraiiona. 

1.  Pavchalogy  of  Tenth  and  Brror,  IncludiuK  comprehension,  be- 
lief, illuUoui.  pic)tidice».  BuperstitioD*,  delnalonf,  psycBology  of  toti- 
moBy,  etc. 

3.  The  Nature  Btid  Lam  of  Bsiotlon,  Includlug  the  ttrone  racial 
emolfons,  their  genesis  and  hygiene  and  the  paychologfcal  basis  of 
bathetic*  and  Ktbics. 

4.  Psychology  o(  Cliaraeter  and  Personality,  including  typeB  of 
character,  criminal,  panper ,  myatle,  phlltstlne,  psychology  of  leader- 
■htp,  etc. 

5.  Pact*  of  the  interdependence  of  mind  and  body:  the  permanent 
RBil  alterable  in  buuian  chsiscter,  heredity  and  acijnlreil  character, 
hypnotism,  mental  diteosc  aud  hygiene. 

6.  P*ycho!;ene*U:  bioloicicBl  yiew  of  mind  and  ll*  history  tn  the 
animal  nerin;  hmnan  pvychogeiieiii*. 

7.  Syslcmalic  Psychokigy:  a  short  rerlew  of  Ihe  definitiona  and 
law*  to  be  found  in  H>me  nmal!  text-book. 

Altb*cio«e  of  Prof.  Sanford's  paper  the  subject  was  opened  to^cncial 
itiMUasiaii.  It  was  suggvsted  that  the  coar»e  wonld  take  a  lifetime  for 
completion,  but  thin  wonld  also  be  true  of  any  good  cause  in  psychol- 
ogy, which  givi^  only  an  introtlucliou  to  (he  subject.  Mtaa  Gamtile, 
of  Welleslev.  brought  up  the  fact  that  with  large  clnues  and  tiuiitcd 
library  facililics  there  were  practical  difficulties  in  carrying  out  such 
a  scheme - 

Tbc  evening  seK«ion  wms  devoted  to  the  address  of  the  President  of 
the  Pbilocophical  Association,  Prof.  Dewey.  who»e  subject  was  Beliefs 
and  Realities.  Prof.  Dewey's  sddrcsi  was  followed  by  a  Smoker,  while 
tbc  ladlcB  of  the  two  associations  were  entcrtalued  at  the  home  ol  Mrs. 
RoTce. 

The  first  paper  of  the  Pridny  momini[  session  was  read  by  title,  as 
the  author,  Mrs.  Chrisline  l,«dd  Ctanklln,  was  not  preseul.  Mrs. 
Fiankliu's  subject  waa  the  Doetriue  of  Specific  Energies,  The  le- 
mainins  papers  of  the  aesisJaD  were  dcvoteil  to  various  phases  of  the 
pcychoiogy  of  Tlslon,  the  first  K^oup  of  three  papers,  the  Color  Sense 
of  Vonng  Children,  by  W,  S.  Monroe;  Primilive  Color  Names  and 
Primory  Colors,  by  j.  W.  Baird;  and  a  Study  of  After  Images  on  the 
Peripheral  Retina,  by  Kale  Gordon,  dealing  with  pcoblemt  in  color 
vision.  Plot.  Monroe's  pajier  was  a  report  of  testa  made  on  young 
acbool  children.    The  thesis  of  the  second  paper  was  that,  from  the 
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lencc  derived  (roin   pbllology  vre  csa  inter  color  •eositivlty  In 
^rimttire  peoptca.    Prof.  Gordoa  reported  the  results  uf  an  experi- 
OMBtal  atitdjr  niMle  nith  i[reat  Mtre  aaA  ■ccnracy  in  tlic  Mt.  Holjoke 
p>yctaolo|ri«il  labotalury. 

The  nnt  paper.  Visual  Adaptation  in  Tachittoacopli:  BxpnimentA' 
tioo,  by  J.  A.  DcTtfutrdm.  wa»  read  by  lillc.  Tbc  rcmaiiiiiift  (our  papers: 
[*ilotot[rapliic  Studica  o(  ConvcrKfiicfl.  b^  C.  H.  Judd;  Tlie  Kclatioa 
o(  Bye  Moveiueiitatajnilgini^iiti  of  SuinbiT.  by  Robert  tklacDougalt; 
Visiou  diiriuK  Dwiioeia.  by  E.  B.  Holt;  anrl  Vision  and  Localitatton 
(luiiiie  Kye  Mcivcmcnla,  by  K.  S.  Wood  worth,  were  Kroupcd  and  in- 
cluded In  one  Keueral  discaanluii  wliieh  wh«  carried  over  lo  the  begin- 
niag  of  tbe  afternoon  >e»ion.  The  main  poiut  about  wbicb  the  dia> 
CQssion  centered  wai  whether  risual  canicionaneu  exii;i:«  durinK  rapid 
eye&iovemculs.  Dr.  Holt,  from  tatavsperlueiila,  inferred  coinpVctoan- 
nstbesia,  bat  later  wa*  incJined  to  accept  Dr.  Dodge's  term,  inhibition, 
as  coTcriug  tbc  facia.  Prof.  Judd  and  Woodworib  contended  forvis- 
nal  oonacionsneta  during  cyi?  moeemc'ili).  Tbc  last  paper  of  lb« 
moruiDif  seulun  on  the  Possibility  of  Retinal  Local  Signs  of  the  Thlnl 
Dimention,  by  W.  P.  Montague,  was  read  by  title,  as  was  bIio  the  grit 
paper  of  the  afternoon  pro^Tamme. — A  Simple  Method  ol  McajinrinK 
R«latioii»hIus,  by  H  h.  Tborndiko.  Prof.  Kirkpatiick'4  p*per  on  the 
Giowtb  of  Vocabularies  was  a  preliminary  report  on  proposed  means 
of  tuco-nurrmcnt.  Dr.  Seasbore.  of  Iowa  I'niveraity.  [hen  k'tc  n  de- 
■crlptiuu  of  the  Voice  Toiio^cape.  an  instrument  which  tar  Uaa  p«r> 
fccted  for  tbc  trniniug  of  the  finrH  voices  and  of  wbicb  experiinenial 
testa  appeni  to  demonstrate  ihc  value.  The  next  paper  was  by  Fred- 
erick LyuiRU  Wells  on  I,lni;uisitc  Lap^e*.  followeil  by  a  Comparison 
between  the  Speed  of  Imagined  and  Actual  Rhythmic  Mnscniar  More- 
tnent.  by  Charles  T.  Bennett.  This  whs  an  individual  itudy  and 
brought  out  the  surprUinjj  fact  that  the  imagined  movement  i»  ilower 
than  the  nctual  movement.  Dr.  Hylan  then  ^are  a  sbutt  demonstra- 
tion of  B  new  Kymograpb,  and  the  A^aociation  odjourncil  to  tbc  netr 
laboratorjes  where  an  inforuinl  conversazione  of  ex  peri  mental  ilia  waa 
held. 

.Additional  papers  on  the  programme  read  by  title  were  as  follows: 
An  F.aperimeiitnl  Study  in  tbc  Psychology  of  Voting.  Colin  A.  Scott; 
S«*  Differentiation  In  tbc  Sen«e  ot^  Time,  Robert  MacDongalt;  Some 
PsycboloKJcal  Aspects  of  Success,  Brother  Cbrysostom;  Early  Ameri- 
can Faychology,  I.  Wondbridgc  Kiley.  Tbbouatk  U.  Smith. 


Erkatum.-^VoI.  XVI.  p.  537:  tbe  exposure  o(  picture  and  odor 
lasted  fifteen  [not  five)  seconds. 
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I.     Introduction. 

Siatemeni  0/  the  problem.    Crying,  far  more  tliiiti  its  oppOfite, 
laaghing,  is  a  neglected  problem  of  psychology.    This  pecnliar 
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I.     Introduction. 

Slatftn/mt  of  Ifu  problrm.  Crying,  far  more  than  its  opposite, 
laughing,  is  a  ucglccled  problem  of  paycliology.  Thb  peculiar 
complex  of  characlcristic  movement  and  feeling,  which  has 


ISO 


BOROQUIST  : 


Slid]  a  proinineut  place  in  the  emottoual  lire  at  all  ages,  is  very 
rich  in  its  snggestiveness  as  a  psychological  problem.  Besides 
the  light  which  an  explanatiou  of  cryiug  may  throw  upon  a 
general  theory  of  the  emotions,  there  arise  S]>ecial  questions  in 
regard  to  its  development  and  to  the  nature  of  the  particular 
associations  which  it  involves  between  the  mental  state  and  the 
physical  ejtpreaaion. 

Standing  as  it  does  at  an  end  of  the  emotional  scale  as  the 
expression  of  extreme  displeasure,  its  sharp  contrast  with 
laughing — expressive  of  the  higher  states  of  pleasure — is  sig- 
nificaut,  especially  when  the  extreme  psychological  similarity 
of  the  two  phenomena  is  taken  into  account.  The  question 
may  be  raised  at  the  outset  whether  wc  arc  not  here  dcatiug 
with  fundamental  modes  of  expression  which  are  the  basU  of 
pleasure  and  displeasure  in  their  moitt  general  form.  The  cry, 
as  expression,  is  closely  related  to  language  development — a 
phase  of  the  subject  in  which  ethnological  questions  cannot  be 
avoided. 

In  its  extreme  forms,  crying  presents  problems  which,  thongb 
properly  coming  within  the  province  of  the  alienist  arc  also 
psychological,  and  which,  when  solved,  will  be  helpful  in  the 
interpret  at  iou  of  normal  emotion.  The  hygienic  aspect  of  the 
crying  state  is  important  both  in  itself  and  for  conclusions  of 
more  general  pedagogical  application  that  may  come  from  its 
di.scnssion. 

Sources  of  maUrial .  The  data  upon  which  the  present  study 
of  cr>'iug  is  based  consist  in  part  of  200  returns  ( 161  fenialcit 
and  39  males)  from  a  special  qnealionnaire  sent  oat  by  Presi- 
dent G.  Stanley  Hall.     The  questionnaire  is  as  follows  : 

t.  As  B  child  dill  you  ever  cry  tilt  yon  almost  lost  consciou«DC«a  or 
tbiriK*  seemed  to  change  about  you  ?  Describe  a  err  with  uticr  atwa- 
dor.  Did  11  bring  a  sense  of  utier  despair  f  Describe  a*  fully  8»  you 
can  such  an  experience  in  yourself,  your  subjective  feelinjc.  bow  it 
grew,  wbal  caused  and  JDcreascd  it,  its  physical  syiii|>totii*.  ami  all  its 
after  cfiecls.  Wbat  is  wanted  la  n  pictare  o(  a  genuine  and  unforced 
fit  or  criiis  of  pure  misery. 

a.  Describe  Buch  a  lit  of  crying,  either  of  an  individual  ea*t  or  a 
composite  pliotograph  of  It  in  other  cbildreu  you  bnve  aeeit, 

3,  Do  you  now  bave  ciyliif;  spcIlH.  wilb  in^idcijuate  csqhc.  at  certain 
aeaaous,  when  you  give  way  to  tears  and  sobbing  wfaeu  aloac  or  with 
others?  If  so,  describe  a  typical  case  or  two.  Did  you  feel  great  c*m> 
meut.  rest,  iefr««htneul,  or  relief  alterward,  and  ia  occaftloual  crying  a 
gooil  thing  and  too  much  repression  bad  ? 

4.  Describeeacb  symptom  of  a  "good  cry*'  inorder.  (1)  Areteara 
first  and  can  tbey  berc^resseil'  Have  some  a  weakness  for  lacbrvmoae 
symptoms,  as  for  Ijliishiug?  Is  it  sometimes  ■  mere  secretion  of  over- 
loaded fclands,  with  Hltlc  psychic  pain,  taste  of  tears,  and  b  ft  always 
tbc  f-auie  ?  Do  tear*  eirase  curly  in  the  spell,  differ  fa  quantity,  are 
they  more  in  one  eye  thau  the  other,  la  there  a  dilFerence  of  age,  »«x, 
peiaonsHiy  Ju  this?  (i)  Describe  lamp  in  the  throat  and  It*  rcpres- 
eion,  ejects  on  respiratloB,  on  the  voice,  compkxlan  aad  circulation. 
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U  ther«  males?  (j>  Describt  vocAlUatiou  of  the  cry  to  otrt  «od 
joaag,  tmliTidaal  oascB.  What  1b  a  sob^  Drscrlbe  Ub  frequeocy  uiiil 
cnlmmatiao.  I*  there  physical  pain  and  where;  in  throat,  thoriui, 
atxioniianl  walU  t  \Vher«  Ja  the  seat  nf  coiivuUJveiiess?  Is  sabbiug 
the  climaK  of  the  cry?  (4)  Where  and  what  arc  the  ficBt  alt^na  o( 
allcvUtioa  f     Describe  stagci  of  recovery.  syraptomB  of  a  recent  cry. 

Kychie  retrospection.     Ate  there  stages  or  symptomo  yon  specUlly 
ce  or  dread  ? 

$,  Aie  there  cry  fetiches.  ■'.  e.,  special  acts,  thoagbis,  experlencea 
tot  >ceBea  that  have  prc-cmhicnt  power  lo  cause  it  in  you  >  What  con- 
F'dltlon*.  Inlcntal  and  exlcmal.  arc  most  and  le»5t  favorable? 

6.  The  arU6cialitie»  of  crying.  When  and  how  are  you  impelled  to 
cry  (or  effect  or  iDteiixifrinK  ayinptomB  ?  How  far  ran  control  of  cry- 
ing' b«  Itself  couitolled  by  will?  How  doc*  ic«eulmcut  modify  the 
genameexpresaioaof  pure  crief  or  wsycUalgia?  Is  there  desire  to  ex- 
cite piiy>     What  are  the  c&ecu  of  fear,  or  shaine  f     Havhig  fc!t  the 

I'lmpnUe  to  cry,  cat>  It  he  ho  entirely  repressed  that  later,  when  alone, 

f  JOB  are  more  impelleil  to  sent  it  and  yield  ?    What  lymptams  can  be 

IjniMt  and  what  Icaii  controlled,  or  controlled  for  effect?    Do  yon  cry 

'  tc  people  ?    Pescrtbe  crying  as  a  source  of  pleasure  In  power  to  control 

the  feelings  of  others,  to  draw  their  sympathy,  or  cause  them  to  regret 

their  act*.     Describe  cficcts  of  the   tear*   of   parcnti,    teachers  and 

fricadi)  on  our  conduct. 

7.  Describe  an  angry  cry,  its  phenomena,  occasions,  result*.  De- 
scribe eBccti  of  yielding  to  cbildrca'*  tears  on  them.  Describe  the 
child  ipoiled  in  this  rcipcct. 

8.  How  are  your  crying  habits  modified  by  age  as  to  frequency, 
cause,  duration,  provocation,  symptoms,  and  reactions  afterwards? 

9.  In  what  res  peel  i«  crying  good:  in  iufanli,  children,  adolciiccntft, 
In  maturity,  aud  In  what  bud '    SliouM  it  have  a  place  and  a  cult  ? 

10.  Can  you  describe  cases  of  crying  in  persons  usually  aelf  con- 
trolled when  the  final  break  dowu  come*  a*  a  cumulative  effect?  Doe* 
such  crying  tfud  to  become  hysterical?  Is  it  tollowol  by  physical 
prostration?    Is  it  a  cause  or  an  effect  of  physical  weakness  ? 

Rctoms  were  received  from  the  State  Normal  School,  New 
iPaltz,  New  York;  Slate  Normal  School,    Westfield,    Mass.; 
■School   of  Ethical    Ctillure,    New  Vorlc   City;  Slate   Normal 
School,  Etuporia,  Kansas. 

This  material  has  l>eeii  extensively  supplemented  by  ethno- 
to^cal  data  secured,  for  the  most  part,  through  the  Bureau  of 
Americaa  Ethnologi.',  and  its  reports  and  from  the  Archives  of 
Aboriginal  Knowled^.  Twenty  special  letters  nad  question* 
natres  were  alao  sent  out,  some  to  the  Ethnologists  of  the 
Smithsonian  fnstitutiou,  under  the  directiou  of  W.  H.  Holmes, 
'Chief  of  the  Ethnological  Ilureau.  In  correspondence  with  mis* 
t«onaries.  other  material  was  obtained  relating  lo  the  inhahiunts 
of  variotis  inlands  of  the  Pacific,  the  Japanese,  Samoans,  New 
Zcalaiidcrs  aud  Maoris. 

A  copy  of  a  letter  sent  to  a  missionary  among  the  Maoris 
will  indicate  the  nature  of  the  ethnological  material  obtained : 

(l)  Do  the  Maori  cry?  (>)  If  so,  what  are  the  elrmenta  compoaing 
the  pbeoomcnon  so  far  as  they  are  apparent— tear*,  sobs,  vocalisation, 
cksBge*  of  complex  ton,  attitndes,  movcmenti,  contortions  of  the  face. 
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etc.. If  any?  (3)  What  arc  th«  lt«diDg  occAstotii  or  provocatlonx 
(ear,  sbame.  anger,  paiu,  Kricl.  etc.  ?  (4)  Intrasity,  aumtioo,  allcr- 
•HccU.  phyRJcal  anil  mental ;  e.g.,  <Iom  he  rcnuin  ilepmied  or  iood 
recover  and  become  hiUriou*  or  cbcerfuH  (5)  Difference  in  •){«  or 
in? 

Tlie  subject  ss  it  is  to  be  presented  i.t  divided  into  three  part«. 
' — Parti  contains  data  and  partial  interpretation  of  more  gcucrsl 
aspects  of  the  subject,  the  classification  of  crying  states,  crying 
among  primitive  peoples,  inflnence  of  age,  cumulalivc  devel- 
opment, physical  causes  aad  symptoms,  and  descriptioD  of  the 
mental  states  in  crying. 

Part  II  makes  an  analysis  of  the  crying  act  as  a  scries  of 
physical  events,  such  as  drculatory  symptoms,  attitudes  of  the 
body,  vocalization,  lump  in  the  throat,  Mb,  tears,  and  the 
physical  effects. 

Part  III  is  a  geiieral  r^-sum6  of  the  present  theories  of  crying, 
physiological  and  biological  data,  develc^ment  of  ihtory,  and 
general  summary  of  the  subject. 

GSKBRAL  ASPKCTS  OC  CrvinO. 

Clanifieation  of  Crying  Slalts.  Whatever  further  analysis 
may  show  to  be  the  commou  or  essential  elements  in  the  crying 
stale,  a  cursory  survey  of  the  emotional  field,  over  which  it 
extends,  reveals  the  fact  that  we  are  dealing  with  a  phenome- 
non that  is  widespread  and  probably  exceedingly  complex. 

In  answer  to  the  question  what  are  the  sjiccial  acts,  thoughts, 
experiences  or  scenes,  internal  or  external  conditions  that  have 
a  pre-eminent  power  to  cause  crying,  307  occa.sions  wetc  men- 
tioned. These  canines  and  situations  fall  into  forty-seven 
groups. 

In  these  groups,  all  the  emotions  that  at%  mentioned  iu  Ri- 
bot's  classification  are  represented,  as  arc  also  all  of  the  occa- 
sions  of  emotions  noted  in  President  G.  Stanley  Halt's  studies 
of  fear,  anger  and  pity,  and  even  the  depressive  reactions  to 
darkness. 

Doubtless  such  refinement  of  classification  of  causeit  of  cry- 
ing could  be  extended  still  further.  Uurton  in  his  Anatomy 
0/  MtUtn<koiy  finds  over  seventy  different  causes  of  mental 
depression. 

The  range  of  feelings,  therefore,  over  which  the  crying  stale 
extends  is  so  great  that  it  is  an  open  question  whether  there  is 
any  limit  to  this  act  within  the  field  of  the  emotions. 

The  relunjs  indicate  three  types  of  crying  situation  suffi- 
ciently marked  for  preliminary  classification,  Besides  the  typi- 
cal cry  of  grief  or  sadness,  two  other  main  forms  stand  out 
clearly  :  (I)  A  more  or  less  deliberate,  largely  vocal,  cry,  best 
represented  in  the  crying  of  anger  and    less  perfectly  by  the 
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crying  in  for  and  in  pain:  (II)  The  cry  in  joy,  including 
such  forms  as  cries  of  gratitude,  of  tender  emotion,  of  feelings 
of  sdmiration  and  furthe  sublime. 

Between  these  type  forms  ail  conceivable  mixtures  and  shades 
occur.  In  the  6rst  group,  typical  forms  of  the  grief  arc  oeca- 
tioned  by  homesickness,  remorse,  bereavement  and  melancholy 
or  the  "blues."  The  following  cases  from  the  returns  will 
serve  as  illustrative  examples  of  this  class : 

F.,  11.  Grief  at  sale  oftUe  oM  bamestead  ;  "I  wept  forfaour*  notll 
too  wemk  to  cure  for  mcalf  or  companions.— T lien  I  dropped  into  a 
tronblerj  deep  and  (or  days  I  waa  ill." 

¥..  to.  "When  ten  the  teacher  cried  when  reprovicK  me,  which 
brought  on  an  orerwhelming  fit  &[  crying  on  my  part." 

P..  31.  "blue*."  "Often  when  I  ani  alone  I  (eel,  •)lo(afudileu,  ••i( 
I  were  aloue  in  the  world.  Such  an  awful  Mose  of  homeiickneu 
come'i  over  me  at  snch  timei  that  1  usually  cry  until  tbc  fountain 
of  teats  leeiuB  to  dry  np." 

v.—  (j[lc(«t<U'Hthof  brother.  Long  tpellBof  crying;  "felt  utterly 
forMhen  and  alone,  and  desired  to  have  no  one  near  me." 

These  will  serve  to  show  the  grief  types,  and  the  character- 
istic phraseology  and  tone  of  the  replies. 

T!ie  following  illustrate  the  more  sthenic  cry,  tj-pical  of  pain, 
anger  and  fear. 

F.  Child  with  toothache.  Tear*  were  profuac ;  acrcamcd,  rioleot 
wotioa,  loa«  o(  mK  control. 

Angtr:  F.,  19.  "The  cry  did  not  make  me  (eel  better,  only  more 
angry-" 

M.,  13.  "  When  nix  or  seven  pnuiahed  unjustly;  howled,  putted  my 
tutlr,  triihrd  to  die  to  punt»h  my  parente." 

Joy  and  (Htasure :  F.,  10.  Returning  home  after  twoycara;  cried 
from  joy.  The  ipcll  of  cryinft  wa«  of  ahort  duration  and  was  not  de- 
imuiDg  in  it«  effects. 

P.,  —      An  unexpected  picasnre  trip  caused  the  tenis  to  flow, 

P.,  iiiithetic  emotion.     Theses  seen  for  the  firat  time  brought  tears. 

Though  the  above  described  classes  aecm  typical,  there  are 
many  Inlcrmedinte  forms.  It  will  be  necessaiy  to  examine 
more  minutely  the  crying  state  with  reference  to  discovering 
whether  if  coniplex  situnti'Mis  are  analyzed  aod  allowance  made 
for  accidental  causc!^.  such  as  the  spreading  of  neirvous  energy, 
all  the  crying  states  may  not  be  found  to  contain  a  common  ele- 
ment, or  at  least  may  not  be  reduced  to  a  few  fundamental  sit- 
uations. 

Crying  among  Primitive  Peoples.  Weeping  appears  to  be  a 
aniversal  characteristic.  Even  the  Indian  brave,  who  accord- 
ing to  popular  tradition  never  weeps,  sheds  tears  freely  on  oc- 
casion of  the  loss  of  a  member  of  his  family.  His  stoical  atti- 
tode  b  limited  to  physical  pain  and  his  relation  to  his  enemy. 

Grintiel  says : 

"Indian*  at  home  and  when  acting  naturally,  freely  express  their 
eaotiont.    They  laugh  and  chatter  and  make  )ukea  and  cry,  shedding 
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ftctual  itiirs.  Bbmctlinc*  wjili  tbr  nppc«raiic«  of  great  grl«f ,  RutECt  or 
self  pity:  9outetim«s  vHtli  no  aiipaient  reaaoii.  .  .  .  Monming  for 
the  (lead  i*  Dtually  ttccompaniea  by  the  sbeddiDg  of  lc«rs." 

Mr.  JatiieH  Mooney  writes : 

"Itidiaii  cbildrcn  ct;  as  Ions  and  loud  as  otbercbililrenon  occasion. 
Tbcy  ptohahly  ilo  not  cry  an  often,  a*  ttaey  are  under  less  restraiut  botli 
as  to  uJBL'iplinf  xnd  cliitbing, 

"The  Indiaa  man  seldom  cries  except  nnder  stress  of  great  emotion 
or  ou  cerlaJii  cer«'tiionUI  niouruiug  occasions,  but  I  have  frequently 
seen  unrest  mined  weepin);  of  men  vn  occaaionof  ibe  dealb  of  a  child — 
in  one  ease  a  perfect  outburst  of  uncontrollable  grief  of  an  old  man  on 
bis  ilaugblei's  lirnlb  ;  and  I  bave  severs!  time*  seen  a  moll  weep  while 
embracing  a  loog  abteut  friend  after  nxctlng  ;  also  I  bate  inrlcc  seen 
a  fatbcr  break  down  while  pleuding  for  B  son  in  trouble,  A  very  slivlit 
leutiudcr  of  bereavement  by  death  often  starts  a  woman  to  wcepinK 
aloud,  lamvnlinK  lonij  after  Ibe  actual  losa.  I  bave  known  IbM  to 
happen  from  the  sight  of  a  picture,  the  hearing  of  a  favorite  song  o( 
ihc  dead  peraoi).  or  the  tceetin);  of  a  clotie  friend  of  the  lott  one.  All 
tLU  is  spontaDMiiis, 

"There  is  alio  the  ret; ular  death  ^**i'>  which  is  more  or  lefts  ceremo- 
nial, eicept  to  the  nearest  relntiTes.  and  which  occun  immediately 
alter  a  death,  aud  at  intefTals  lor  a  long  period  Ihereafiet.  With  the 
KiowBB  nod  other  Plains  tribes  every  near  nei)(hbor,  man  or  woman. 
tries  to  join  ID  the  first  <aneral  lament,  even  to  the  extent  of  forced 
teart>.  The  regular  death  wail  is  a  lon);.drawu  bcart-hreakinK  crj, 
repented  over  and  over  with  a  loud  voice,  gradually  iiDklng  into 
silence,  the  wildest  and  most  pitiful  cry  imaginable. 

"I  believe  the  Indian  in  general  is  less  excitable  than  the  ciTiliicd 
white  man  or  less  impiessionabte.  but  gives  way  readily  to  grief  of 
bereavement.  1  have  even  known  a  fntber  to  starve  himself  npon  his 
child's  grave.  My  observations  relate  chiefly  to  the  Plains  and  the 
Chtrokees." 

The  historical  and  legendary  accounts  of  crj-ing  are  very 
□umerouH.  The  following  are  examples :  ' '  Tears  of  the  mother 
god  figure  in  the  folk  lore  of  many  lands.  The  verviail  or 
verbena  was  known  as  the  tears  of  Isis  as  well  as  the  tears  of 
Juno— a  name  given  also  to  an  East  Indian  grass  (cox  lacritna)." 
(4a,  p.  119}. 

' '  Oriental  legend  relates  that,  in  his  utter  loneliness  after  the 
expulsion  from  Paradise,  Adam  shed  such  an  abundance  of 
tears  that  all  beasts  and  birds  satisfied  their  thirst  tbercwitb." 
(4a.  p.  lao).  In  the  Iliad  we  read  of  Achilles  "To  the  shore  of 
the  old  sea  he  betook  himself  alone  and  cast  forth  upon  the 
purple  sea  his  wet  eyes."  (Bk.  I:  35a.)  Andromache  wept 
forth  her  affection.  (Bk.  VI:  440.)  Numerous  refetenctTt  to 
weeping  are  given  in  the  Bible.  "Jesus  wept"  at  the  grave 
of  Lazarus.  (John  11:  35, )  King  David  wept  over  the  death 
of  Alwalom  and  lamented.  "  O,  ray  son,  would  I  had  died  for 
thee."  (II  Sam,  18;  33.)  "Abraham  came  to  mourn  for 
Sara  and  to  weep  for  her"  at  her  death.  (Geu.  23:  2.)  As 
Naomi  nrged  her  daughter-in-law  to  return  home  to  Moab 
while  she  continued  to  Canaan, "they  lifted  up  their  voice  and 
wept."     (Ruth  1:9.) 
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Crying  canstrd  by  anger  seems  also  to  be  widespread  among 
primitive  peoples.  Historical  references  to  it  are  frequent. 
Among  the  Samouis,  the  causes  of  crying  that  arc  mentioned 
are  grief,  pain,  anger  and  frar.  "The  Samoan  woman  cries 
principaUy  from  anger."  A  reference  to  the  Maoris  says,  *'  I 
have  heard  women  cry  when  their  husbands  have  beaten  them 
and  when  they  have  quarrelled  very  excitedly. ' '  Of  the  Haida 
and  the  Tlinget  brave  J.  R.  Swanton  writes  : 

"  When  a  mmi  haii  >afiercd  «  loM  thronsb  purely  natnnil  agencies 
or  tbiongb  a^eneks  tli«t  he  aupposes  to  be  aupernatUTRl,  he  often 
aeems  to  be  tfarown  into  utter  confusion  Hn<l  );ivc3  way  to  the  rkhI 
chtldUh  fit  of  wccplnK-  ^"^  infrcfjupully.  bovcrcT.  be  will  (allow 
tbi*  up  witb  at)  act  of  vciifrcAiicc  nffainat  the  miimnl  or  object  .  .  . 
wbicb  be  believes  to  contain  an  antfaioponioTpbtc  beiu^  whicb  bu 
been  iDJaring  bim." 

Weeping  for  joy  and  because  of  gralittide,  admiration,  and 
tbe  tender  emotion  seems  to  be  mentioned  ijuite  as  frequently 
in  literature  as  the  cry  from  grief  or  auger.  "In  the  Kalevata 
we  read  how  after  tbe  wonderful  harping  of  Wainan[Muen.  the 
great  Finnish  hero,  which  enchanted  beasts,  birds  and  eveu 
&shes  was  over,  the  musician  shed  tears  of  gratitude  and  these 
trickling  down  his  body  and  through  his  many  garments  were 
transmuted  into  pcarlsofthesea."  (4a,  p.  119.)  Upon  meeting 
Benjamin,  Joseph  said  "God  be  gracious  unto  thee,  my  son, 
and  he  sought  where  to  weep."  (Genesis  45:  39-31.)  Cry- 
ing for  joy  seems  to  be  very  common  among  the  negroes.  Dr. 
W.E-  B,  DuBois  write?:  "In  tbe  religious  meetings  it  takes  the 
l^ace  of  the  old-time  shouting."  "The  Maori  woman  cries 
upon  meeting  lier  friend."  The  Sandwich  Islanders  "cry 
when  ihey  meet  their  friends  as  well  as  when  they  part." 

Some  scattered  references  to  racial  differences  in  weeping 
indicate  that  the  racial  vnriationit  are  partly  due  to  custom  and, 
in  part,  to  other  causes:  but  upon  this  point  there  is  not 
eoough  evidence  to  .show  anything  conclusively.  Among  civil- 
ixed  races  there  are  wide  diflfeiences.  Darwin  says  that  the 
English  shed  tears  much  te&s  freely  than  the  people  on  the 
continent.  Teachers  who  have  Italian  children  in  their  classes 
report  that  they  cry  easily  ;  similarly,  Mr.  Wesley  K.  Long 
speaks  from  a  wide  acquaintance  with  the  literature  of  the 
Latin  races,  of  the  abundant  references  there  to  weeping  and 
tears. 

Infiuenct  of  age.  lu  108  of  the  136  answers  relating  to  the 
frequency  of  the  cry  in  old  and  young,  it  is  said  to  diminish 
with  age.  Tlie  following  excerpts  and  epitomes  from  the  re- 
tarns  will  illustrate  this  point. 

Adolt.    "Have  not  critd  for  a  Ion);  time,  eigbt  or  ten  yeara." 
F.,  iS.    "Have  teldom  cried  since  I  ws*  thirteen,  except  wben  1  waa 
rick  or  ncTTOii*.'' 
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P.,  19.     Seldom  (inoc  tJx  jrcnr*  old. 
F.,  97.     Has  crjing  Hpeils  no  longer. 

Among  the  eighteen  possible  exceptions  to  this  Btalcment  in 
regard  to  the  decrease  of  crying  with  age,  seven  refer  to  the 
pirriod  of  ndolescence. 

P.,  31.  A  chronic  cilcr,  but  crylug  was  more  (reqneat  between 
twelre  and  fourteen. 

P.,  36.  Cried  most  at  about  thirteen,  when  growing  fast  and  wa» 
Tery  nerrous. 

P..  18.  The  worst  crying  fit  was  at  fifteen.  "I  aeldom  ct)f  now.  but 
did  two  years  ago." 

Fire  remark  that  crying  is  moitt  frequent  at  the  extremes  of 
life.  There  are  some  exceptional  cases,  for  example,  a  lady, 
who  cries  less  now,  at  thirty  years,  than  at  twenty-six,  but 
more  than  earlier  in  life,  though  the  crying  now  is  less  violent. 
Another  at  twenty-eight  says  that  crj-ing  increases  as  she  grows 
older,  but  that  the  spells  do  not  latit  so  long.  All  of  the  re- 
tiims  indicate  that  crying  diminishes  with  age,  with  no  specially 
marked  rhythms  except  possibly  at  adolesoence,  when  there  is 
an  increaseil  tendency  to  crying.  A  closer  investigation  of 
these  points  might  bring  out  finer  and  more  sjgni&eant  age 
differences.  Differences  in  the  character  of  the  cry  with  age  is 
probably  of  more  importance. 

There  is  much  evidence  pointing  to  slgniScant  difierences  in 
the  character  and  the  causes  of  the  cry  as  age  advances,  The 
motives  of  sympathy,  remorse,  bereavement,  and  pity  arc  ap- 
parently largely  absent  in  the  young  child,  but  increa-iingly 
frequent  in  later  life. 

The  causes  of  the  earlier  cries  are  largely  ego-centric,  and 
sensuous  in  nature.  "The  child  of^en  cries  from  pain,  and  for 
sympathy:"  in  maturity  the  leading  motives  are  grief  and 
trouble,  and  the  infant  cries  because  of  bodily  need  and  espe- 
cially  from  anger — which  is  essentially  the  child  cr>'."  "The 
anger  crj-  comes  earlier,  than  the  grief  cry,"  Fear  is  a  leading 
motive  in  the  child  cry.  "The  cry  of  the  infant  or  child  i« 
largely  for  the  purpose  of  obtaining  something,"  "The  cry 
of  the  adult  is  aery  of  grief  or  of  sympathy."  These  conclu> 
sions  are  repeated  in  many  returns,  and  expressed  in  various 
ways,  but  leading  unmistakably  to  the  conviction  that  there  is 
a  radical  change  in  the  character  of  the  cry  as  age  advances. 
Only  eight  of  the  anger  cries  out  of  a  total  of  122  are  experi- 
ences of  adults  or  adolescents.  The  cries  from  fear  all  belong 
to  the  period  of  childhood,  and  it  is  e\-erywhere  understood 
that  the  cry  from  pain  is  tabooed  in  savagery  and  civilization 
alike.  The  monographs  on  child  study  are  also  tn  agreement 
with  our  returns,  while  Perez  specifically  notes  that  "  sympathy 
is  a  later  development,"  and  cites  examples  of  children  in 
whom  it  is  wanting  at  four  and  five  years  of  age  (32,  p,  79). 
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Some  special  evidence  bearing  upon  the  age  development  in 
regard  lo  the  injured  social  feelingK  as  a  cry  motive  is  offered 
by  the  work  of  Lillian  A.  Russliug  (unpublished  maouscript, 
on  nbicb  there  is  a  note  in  the  Pud.  Sem.,  Dec..  1905,  12  :  525). 
on  the  attitude,  between  eight  and  thirteen  years,  towards  cloth- 
ing. She  shows  that  the  majority  of  cases,  in  instances  of  loss 
or  mutilation  of  clothing,  are  expresioDS  of  sorrow  rather  than 
of  anger ;  that  shame  is  the  most  prominent  element  in  the 
complex  state  of  depression  here  represented  and  that  it  in- 
creases distinctly  with  age. 

Mauy  reasons  are  assigned  for  the  decreasing  frequency  and 
changed  character  of  the  cry  with  age,  a  state  of  aSairs  that 
possibly  Deeds  more  explanation  than  appears  on  the  surface. 
The  following  points  ^em  to  stand  ont.  The  feelings  and 
desires  which  have  been  baffled  change  or  vanish.  As  age 
increases  the  discovery  is  made  that  tlie  new  desires  cannot  at- 
tain their  .siitiKfaction  by  the  carty  method.  Society  disap- 
proves of  the  crj' ;  the  desire  for  approval  leads  to  the  aband- 
onment of  crying,  which  as  a  method  of  obtaining  results  comes 
to  tie  ineffective  and  is,  at  the  same  time,  a  confession  of  impo- 
tcncy  not  in  keeping  with  growing  self-respect  as  the  following 
excerpts  indicate. 

M.,  25.     "I  milled  «a  I  t)ecamc  older  ih«l  crying  was  uselens." 

— "TliF  otiJer  I  liecome  the  less  I  cry  01  care  to.     No  doabt  this  ia 

doe  to  the  recogniliia  of  the  foolishness  of  crying.     You   begin  to  re- 

■lice  thsl  the  norld  cauDot  be  ohialtied  hjr  cryicig." 

Tn-enty-three  replies  have  to  do  with  (he  effect  of  shame  in 
limiting  ibc  cry.  Shame  at  being  seen  crying  comes  in  to  ar- 
rest iu  course  and  to  fortify  the  effort  at  self-control.  Seclu- 
sion is  more  often  thought,  M'hile  distinctions  begin  to  be  formed 
between  shameful  and  legitimate  cries ;  physical  pain  must  be 
born  without  crying,  while  the  sympathetic  expre.ssion  of  grief 
is  undiminished.  One  says  "I  cry  less  because  I  am  accus- 
tomed to  disappointment."  The  discipline  of  society  brings 
about  an  increased  power  of  control-  The  cry  advances  from  the 
instinctive  form  to  the  form  of  social  control  that  characterizes 
all  emotional  development.  Thirty-two  speak  of  the  raised 
threshold  of  cr>'ing  as  age  advances :  remarking  that  the  cause 
must  be  "more  serious."  "more  adequate,"  "more  real." 
Six  slate  that  in  their  own  cases  the  result  is  an  achievement 
not  of  lessened  desire  or  feeling,  but  due  to  increased  power  of 
control  and  mastery  over  the  life  of  feeling.  The  develop- 
ment of  verbal  language  as  an  alternative  method  of  expression 
helps  also  to  diminish  the  cry.  The  generic  form  of  demand 
or  complaint  that  is  expressed  in  the  cry  breaks  up  into  special 
expression,  linguistic  and  other.  A  growing  acquaintance 
with  the  order  in  the  world  sets  a  limit  to  desire  and  expecta- 


»58 


Mnogvnr: 


tion  :  there  is  power  to  forecast  tbc  remoter  sigaificancc  of  tbc 
situation;  the iiitellij[eiice comes  la  to  devise  means  of  attain- 
ing ends. 

Among  the  Indians  it  appears  that  the  cry  from  pain  is  in- 
hibited at  an  earlier  period  than  among  civilized  peoples.  We 
are  told  that  in  crying  "an  Indian  boy  is  not  nnlikc  a  white 
child,  except  that  as  a  rule  the  Indian  boy  does  not  cry  for  pain, 
being  ashamed  to  show  that  he  is  hurt," 

The  influence  of  age  is  seen  also  in  the  great  frequency  o( 
tlie  causeless  cry  at  adole*x;ence.  The  adolescent  often  cries 
for  Insignificant  causes,  or  lor  no  cause  at  all.  Some  imaginctl 
slight  or  even  an  imagined  situation  is  quite  sufficient  to  induce 
crying.  The  condition  of  luxury  of  grief  or  adolescent  melan- 
choty  which  usually  contains  a  large  element  of  pleasure,  is 
frequently  mentioned. 

Twenty -seven  say  that  tbc  duration  of  the  crying  spell  ia 
shortened  as  age  increases.     Eleven  have  had  tbe  opposite  ex- 
perience.     One  observes  no  change  with  age,  and  another  place*  ^ 
the  shortest  cries  at  both  extremes  of  life. 

A  woman  of  twenty-five  says — "I  cry  less  frequently  than  wbes 
yoDug  from  similAt  caases ;  require  more  provocatioa  and  recover 
more  rapidly." 

On  tlie  olier  tinad.  a  girl   of  eighteeu  writeo — "Witli  years  the  cry- 
ine  >pells  ttecoice  harder  Bni  longer :  in  cbtldhood  tcani  w«rc  pra>  I 
vobed  at  alight  occasions  but  seliloiu  lasted  long.     The  cbild  cry  ia  fo 
the  DatDTC  of  5un»)iin}-  showers. " 

By  way  of  summarj-  of  the  evidence  in  regard  to  the  effect  of 
age  upon  cryiiiR,  it  can  be  said  that  both  the  quantity  and  the 
quality  of  the  cry  change  with  age.     Thecauses  and  condition*:^ 
of  its  onset  are  different  and  it  bears  a  different  relation  to  tbc 
instinctive  life  as  time  goes  on. 

The  early  cry  is  predominantly  one  of  pain,  fear,  anger,  and 
hanger.  Add  to  this  the  demaad  for  sympathy  and  tbc  list  of 
causes  is  practically  exhausted. 

The  question  that  arises  with  an  attempt  to  compress  the  com* 
plex  facts  of  age  effect  upon  the  cry  into  the  limits  of  a  simple, 
interpretation  is  whether  in  the  development  of  the  crying  con-  I 
sdousuess  we  are  dealing  merely  with  the  moulding  of  a  simple 
native  reaction  under  the  influence  of  social  selection  and  adap- 
tation, or,  whether  the  complexity  of  the  changes  in  the  crying^ 
babit  is  due  to  the  fact  that  lliere  is  more  than  a  single  cry  mo- 
tive ;  whether,  in  a  word,  the  expansive  cry  of  the  infant,  sen- 
suous in  character,  with  its  egocentric  foundation,  and  objec- 
tive reference — its  essentially  linguistic  nature — is  the  same  to 
its  origin,  considered  physiologically,  biologically,  and  [wy- 
cbologically  as  the  characteristic  cry  of  tbe  adult,  sympathetic 
in  character,  seclusive,  objectively  caused  and  profoundly  de- 
pressive and  passive. 
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Only  by  »  closer  examinntioo  of  boib  the  mentsl  state  before 
and  during  tbc  cry,  and  the  nature  of  the  physiological  condi- 
tions which  &vor  it  can  we  hope  to  get  any  light  upon  tfais 
point. 

TAe  cHtnulative  devtl^mml  of  Ike  cry.  One  of  the  mostchar- 
acleristtc  trutt-s  of  the  cry  is  its  appearance  as  a  cmLs.  the 
result  of  an  accumulation  of  tension  continued  over  a  longer  or 
shorter  period.  This  development  of  feeling  may  go  on  after 
the  actual  crying  has  begun,  or,  on  ihc  other  hand,  the  begin- 
ning of  the  cry  may  be  the  feeling  crisis. 

The  following  are  illu-strative: 

H.,  i6.  Hntl  so  to  ccbool ;  managed  to  k«ep  the  lenrs  hack  nnlil 
school  wa«  called  :  rvllects  upoD  lb e  good  time  he  miKbl  have  bad. 
"It  iccmcd  that  tears  Iouk  pent  np  now  bunt  forth  like  water  Aavm  a 
ratlcy  after  a  heavy  tuiu." 

P..  18.  CaM  of  pFTiDDKl  injary,  OT  slight:  "Sad,  dejected  feeljiig 
that  mcicucd  until  I  bod  to  run  away  and  cry." 

F.,  19.  "When  I  hcKao  I  knew  juxt  what  1  wan  cryinit  about,  but 
tbe  more  I  cried  the  more  I  wanted  to  ciy,  until  at  last  I  foigot  tbc 
oHKinal  c>n«e." 

F.,  19.     "When  a  crv  U  rentrajned  lor   a  lonK  time.  I   have   naticed.( 
that  Id  itself  it  Is  hsrJcr  And  more  prolonged." 

P.,  II,     Child — "  begins  tattler  quietly,  but  increases  in   vehemence  j 
aod  intensilv.     After  be  has  (airly  begun  he  never  dope  until  he  baa 
cried  to  a  clltnAx." 

P.  "Have  felt  like  crying  but  was  restrained  by  circumttaucci ;  I 
watted  under  tncrcaoed  mental  depression,  till  I  came  to  a  proper 
place,  Auil  then  I  gave  way  to  my  feellaKS." 

P.,  lu.  "1  woke  up  in  the  morning  with  a  load  on  my  mind.  ■  .  ■ 
I  drctsed  and  went  to  bteakfnst.  .  .  .  After  breakfast  I  could  hold 
back  the  tear*  110  touger,  and  went  o^  hy  niyEcIl  nnd  gnvc  way  to  xay 
(ecliBgs.     It  grew  In  that  I  allowed  inyBcIf  togire  way." 

~     "The  lump  grew  larger  and  larger  nntil  the   first   convnlaive 

•Ob." 

Twenty-nine  out  of  thirty-one  who  answered  the  question  as 
to  whether  the  sob  is  the  climax  of  the  crying  give  an  allirma- 
live  answer.  Eighteen  of  the  a^wers  out  of  twenty-four  in 
regard  to  the  nature  and  effect  of  the  bt^alcdown  in  persons 
that  are  usually  very  self-controlled  indicate  clearly  the  severity 
of  the  crisis;  hysteria,  or  physical  exhaustion  is  frequently 
mentioned.  This  last  mentioned  fact  shows  a  development  of 
the  feeling  of  which  the  crj-  is  a  panial  expression.  It  voices 
the  common  observation  that  those  who  feel  most  are  less  de- 
tDonstratt\'e;  and  that  feeling  in  those  temperaments  which  do 
Dot  allow  it  tu  spend  itself  in  expression  remains  like  a  quies- 
cent volcano. 

Occasionally  the  development  of  the  feeling  appears  to  be 
rhythmical  as  is  shown  by  the  following  excerpts  from  cases : 

F.  Child:  "The  crying  tlopped  jerkily;  *  he  won  Id  ceaie  crying 
for  a  moment,  then  begin  again  ;  then  stop  for  n  longer  period  1  then 
another  apcll  of  crying,  and  tM>  oa  until  sac  finally  stopped." 
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P.  At  first  but  few  tears  fell;  tben  tli«T  rolled  Aowa  Iier  cheeks 
and  lier  body  shootc  with  tobs.  She  would  Wcomcqaict,  but  aoon  sob 
ai  before. 

M.  Self  pit;:  (eeU  hitusell  a  martTT^  "(o  I  cHcd  again  taar«  rto- 
1«Dtl]r  tbau  before.  Ttara  came  profusely  hat  somewhat  intermtt- 
tentljr,  nnElIing  to  great  profuaion  ai  nty  luind  tnmcil  to  some  new 
grievance." 

P.  Child:  Rrief  at  loss  of  a  pet  dog.  "She  cried  for  two  hours. 
Uid  it  was  necessatyto  give  facr  medicine  to  qaiet  her;  it  wu  oaly 
after  frequent  spella  of  cryliij;  aod  calm  that  b«r  grief  finally  auo- 
fllded. — Tears  came  in  quick  bursts  aud  >bort  gashes." 

All  tbe  cases  in  which  a  cumulative  developuieut  is  de- 
scribed are  criesof  grief  or  sadness ;  no  augry  cries  are  so  de- 
scribed; nor  those  from  fear,  and  physical  pain;  the  peculiar 
cries  of  childhood. 

These  facts  indicate  cleaHy  that  crj-ing  is  a  profound  dis- 
turbance of  tbe  ner^'ous  system,  that  it  breaks  iu  upon  a  more 
even  balance  of  tbe  feeliugs  and  physiulogical  proces^e:*  as  a 
crisis.  Often  the  prodromal  stage  of  this  crisis,  the  period  of 
accumulation,  is  very  marked,  as  though  the  nervou*  mechan- 
ism was  gathering  force  with  difficulty  for  some  act  of  extreme 
momentum.  It  is  possible  that  by  comparing  the  stale  of  mind 
that  prevails  through  the  counte  of  thU  phenomenon  with  the 
more  general  aspects  of  the  physiological  condition  that  accom- 
panies it.  together  with  the  immediate  and  more  remote  physi- 
cal and  menial  effects,  some  insight  may  be  obtained  into  tbe 
nature  of  the  body  preparation,  if  it  be  such,  which  the  crying 
act  seems  to  involve. 

Physical  eausa  and  sy»»phms.  The  relation  of  the  bodily 
condition  to  crying  is  an  important  topic  and  there  is  much 
material,  of  great  variety,  in  the  paper.'*  that  bears  upon  the 
point.  A  state  of  nervous  tension  that  precedes  the  cry  is  fre- 
quently mentioned;  reference  Lfl  made  to  the  surcharged  condi- 
tion of  thu  nerves,  the  "nervous,  touchy  feeling,  before  going 
into  a  good  cry."  The  increase  of  mental  tension  that  pre- 
cedes the  cry  Is  not  accompanied  by  an  increase  of  physical  or 
motor  excitement,  but  rather  the  reverse.  There  is  an  ex- 
haustion of  the  nervous  system,  and  a  decreasing  power  of 
restraint.  Tbe  actual  outbreak  comes  in  the  nature  of  a  sud- 
den discharge,  sometimes,  on  the  feeling  side,  following  the 
slowly  accumulating  tension  from  a  single  event  or  stimulus, 
sometimes  as  a  result  of  a  summation  of  causes,  as  in  the  fol- 
lowing : 

P..  31.  When  wrought  up  to  a  high  nervous  pitch,  was  reproved  by 
her  fntlier  tor  tbe  first  time  siuce  she  wa»  ii;rowa  up;  the  renult  an 
hyaterical  cryiug  spell. 

Another  lays:  "The  fiual  brcskdonu  comes  after  the  last  straw  ia 
laid  on;  it  conies  with  a  storm." 

v.,  23.  "I  now  have  crying  spells  occasionally:  repre»sed  for  a  long 
time  until  aonie  little  thing  done  or  said  by  a  friend  will  appear  to  be 
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an  cnormoua  odcnce,  and  will  Rtait  mc  cryin|{:  atlempt  «t  Ttttiaint  ia 
of  iii>  avkil  antil  I  ani  entiielj  tir«il  out." 

Among  tbe  special  causes  tbat  are  said  to  have  a  pre-eminent 
power  to  cause  tbe  cry  the  word  "'  tired  "  occarred  more  fre- 
qnently  than  any  other:  (twenty  times);  "pain,"  nineteen 
limes;  "sick,"  sixteen ;  "ncrvons,"  fifteen.  In  the  descrip- 
tions of  tbe  cries  from  "inadequate  causes,"  nearly  one-rourth 
appear  to  be  Ibe  result  of  abnormal  ptiysical  conditions,  half 
01  which  were  designated  as  nervous.  The  person  was  "tired," 
"nervotis,"  '■worn  out  frora  worry,"  overwork  or  overstndy. 
The  person  perhaps  very  seldom  cries  except  when  worn  out. 
Under  these  conditions  the  most  trivial  circumstance  will  bring 
on  the  cry;  sometimes  the  outburst  occurs  even  when  there  is 
no  strong  mental  antecedent.  Such  crj'ing  is  especially  likely 
to  lake  on  an  hysterical  character.  This  U  variously  ex- 
pres>ed.  One  says  "Olten  when  I  am  tired  I  have  cried  over 
things  tbat  when  I  am  well,  I  will  laugh  at.  I  have  cried,  for 
example,  when  I  have  lost  my  point  in  an  argument,  Before 
the  tears  would  cease  I  would  usually  burst  out  with  laughter 
at  my  foolishness," 

In  all  of  tlie  expressions  used  to  describe  a  physiological 
cause  for  the  cry,  it  seems  that  it  b  nervous  exhaustion  rather 
than  muscular  fatigue  that  is  always  mentioned,  a  condition  of 
lowered  mental  (one  from  overwork,  or  similar  cause.  In  an- 
swer to  the  question  whether  physical  weakness  is  the  cause  or 
the  result  of  the  linal  breakdown  in  people  who  are  usUiilly 
self- cunt  rolled  it  is  quite  as  often  spoken  of  as  the  cause  as  the 
result.  "It  is  usually  the  effect  of  nervous  weakne^  tbat 
cauMsone  to  lose  control."  Ill  health  i.s  the  basis  of  most  of  the 
exceptions  to  the  rule  that  crying  diminishes  with  years.  In 
descriptions  of  the  prodromal  symptoms  of  tbe  cry,  weaknesi 
of  the  knees  was  mentioned  and  assigned  as  the  reason  for  tbe 
tendency  ti>  take  a  prostrate  attitude,  evidently  due  to  a  physi- 
cal weakness.  The  relatious  of  the  nervous  weaknes.s  to  the 
cr>',  is  also  shown  in  tbe  accounts  of  temporary'  and  pennanent 
melancholia  in  medical  literature.  lu  many  of  the  returns  the 
sense  of  the  diflicnlty  of  tasks,  when  one  i.s  fatigued,  that 
seems  to  be  especially  provocative  of  the  cry  is  emphasized ; 
such  expfL-^ons  occur  as  "it  seemed  like  a  mountain,"  "the 
molehill  had  become  a  mountain."  Other  prodromal  symp- 
toms of  the  cry  mentioned,  arc  pain  in  the  back,  and  back  of 
tbe  head. 

Cowtes  in  his  account  of  neurasthenia  describes  as  a  persistent 
symptom  a  condition  that  appears  temporarily  in  the  prelimi- 
nary stage  of  tbe  cry,  and  more  or  les.-*  ihrongbout  its  course, 
namely,  a  helpless  state  or  a  feeling  of  incapacity.  The  state 
of  neurasthenia  he  defines  as  a  morbid  coudition  of  the  ner\'ou» 
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system,  the  uudcrlying  cliaractcristica  being  weakness  or  io- 
abiltty,  with  languor  and  menial  depression.  The  mental  de- 
pression is  caused  by  the  condition  of  depleted  nervous  energy, 
lix>Di  &  sense  of  lack  of  the  power  to  meet  tlie  conditions  of 
life.  The  depression  from  incnpacity  leads  to  doubt  and  distrust 
of  one  self,  anxiety  and  hopelessness.  The  anatomical  basis 
of  neurasthenia  is  defideut  oxygenation  of  the  central  nervous 
system ;  fatigue,  in  its  last  analysis,  is  a  deficiency  of  this  sab- 
stance  iu  the  cell.  This  condition  is  brought  about  by  a  tardy 
circuiation  and  insufficient  oxygenaiion  in  the  lungs,  or  is  due 
to  sluggish  circulation  that  fails  to  carry  away  the  waste  prod- 
ucts, which  consume  the  oxygen  by  entering  into  combiuatiou 
with  it,  at  the  same  time  poisoning  the  cell  itself,  or  weakening 
its  power  to  assimilate  and  to  resist  excitement. 

This  loss  of  power  to  resist  di.'rturbing  forces  means  that 
small  occasions  have  an  unduly  large  effect  when  judged  by 
uonual  standard.4  as  in  the  p^iycboses  of  onr  causeless  nervous 
cries  and  our  irritable  people.     (6  a.  and  b, ) 

Kraepelin  gives  a  picture  of  a  similar  condition  iu  an  account 
of  a  patient  with  mclaucholia  in  whom  there  is  no  other  .symp- 
tom tban  a  depressive  and  apprehensive  state  of  mind,  "The 
whcrie  condition  is  one  of  permanent  apprehensive  depression 
with  the  same  accompaniments  as  arc  found  in  the  mental  agi- 
tation of  the  sane,  viz.,  a  loss  of  sleep  and  appetite,  and  a 
failure  of  nutrition.     (33. ) 

Richardson  S83-B  of  melancholy  which  is  explained  in  the  same 
physiological  language,  "among  gestures  expressing  misery 
the  mast  prominent  and  characteristic  is  that  of  weeping  .  .  . 
when  not  fully  expressed  the  eyes  in  the  melancholy  patient 
are  commonly  full  of  tears."     (37-) 

Cert.iin  other  physical  conditions  clearly  of  »  pathological 
kind,  but  not  so  typically  nervous  exhaustion,  arc  accompanied 
by  excessive  weeping,  such  as  some  form.'*  of  acute  mania,  and 
often  in  hemiplegia,  and  in  degeneration  of  the  brain  as  in 
senile  dementia.  Weeping,  according  to  Darwin,  is  common 
to  insanity  in  general  and  even  to  the  idiotic,  except  the  ere* 
tins,  even  when  complete  fatuity  is  reached,    (7,  pp.  155-156.) 

If  Kraepelin  is  right  in  tracing  all  mental  disease  in  which 
there  is  no  mechanical  lesion  to  nervous  fatigue,  and  if  Riliot  is 
right  iu  contending  that  paiuin  all  its  aspects,  both  physical  and 
menial,  is  ihe  sign  of  disintegration  and  imperfect  metabolism 
and  progressive  death,  then  our  conception  of  crying  as  a  rec- 
ognition of  impotency  is  supported  abundantly. 

Darwin  is  working  on  this  basis  in  showing  how  quickly  the 
fatiguing  elTects  of  physical  pain,  fear,  and  the  shock  of  sorrow 
are  manifested.  Of  the  last  he  says,  "as  soon  as  the  person  is 
fully  conscious  that  nothing  can  be  done,  as  when  the  mother 
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has  lost  hcT  child,  despair  or  deep  siiflering  tnkcs  tbe  place  of 
fraotic  grief.  Tbe  sufferer  sits  niotiouless  or  gently  rocks  to 
•Dd  fro,  circulation  becomes  languid,  respiration  ceases.  All 
this  resets  upon  the  brain  and  prostration  soon  follows  with  col- 
lapsed muscles  and  dull  eyes."  (7,  pp.  79S0. )  In  other  words, 
the  physical  aUiludc tends  to  perpetuate  tbe  physical  condition, 
upon  which  the  uicutal  state  depends,  and  when  these  become 
fixed  rhe  mood  al.>o  [iersi.stit  in  the  downward  progress  through 
insanity  to  death. 

These  facts  are  quite  sufficient  to  show  that  in  the  crying 
state  tbe  element  of  exhanstion  or  nervous  inadequac>' is  often 
very  prominent.  The  cry  in  many  cases  supen*enes  at  tbe  end 
of  m  period  of  dejileted  nervous  strength  or  towered  nervous 
tone.  Nervous  exhaustion  was  of  every  degree  from  the  effects 
of  some  minor  physical  disturbance  which  resulted  in  the  less- 
ening of  vigor  of  the  physiological  processes,  to  the  clearly 
pathological  case  as  it  occurs  in  mcUnchoIia,  and  neurasthenia. 

lnlri>sp<(lht  Description  0/  tkt  Crying  Stale.  The  typical  iXsMt 
of  mind  that  accompanks  the  act  of  crying  ajipears  lo  be  de> 
spair.  This  is  shown  by  the  remarkable  frequency  of  the  cx- 
pRniOn  of  some  equivalent  of  a  desire  not  10  live  ;  the  feeling 
of  being  helpless,  hopeless,  forsaken,  of  having  no  desires,  is 
ver>'  common.  This  suggests  at  once  a  relationship  of  the 
crying  state  to  such  conditions  as  occur  in  the  surrender  stages 
of  religious  experience. 

Examples  follow : 

F.,  tS.  "I  felt  thni  no  one  lovol  me,  or  cared  for  me  Id  any  way;  I 
(elt  tbat  even  GoJ  himHutf  had  fonakcu  lue." 

P..  «.  "I  felt  (iUcouraged  ;  whni  is  the  use  of  trying  any  more.  I 
had  but  one  wU!i.  siid  thai  war  tti waned.  Did n'lCBTe  whether]  lived 
or  died  and  Tathei  prefcTTCd  dfatb." 

A  feeling  of  injustice  and  a  corresponding  resentment  towards 
life  as  a  whole  is  often  expressed  in  the  language  in  which 
thene  mental  states  are  described.  Persecution  atid  self-pity 
oouM  io  stioogly. 

—  "I  wanted  to  di«.  I  wanted  t»  get  o«t  of  tbia  cruel  world. 
Hoped  to  get  aick  to  make  ray  parenti  feel  •orry." 

"VVUbed  to  ba  sick  but  nnt'li  dk.  for  llien  I  nboulil  not  be  able  to 
*ce  those  suffer  who  bad  made  me  suHvt." 

The  state  of  mind  that  accompanies  the  cry  is  extremely  au- 
t06Uggesttve,  the  stream  of  cotisciousness,  when  it  is  not 
clogged,  is  likely  to  take  the  form  of  imaginative  inference,  to 
AD  almost  paranoic  degree.  The  subject  imagines  unfortunate 
nlaations  and  dLsaviers  that  have  little  relation  to  reality  and 
these  in  turn  add  to  tbe  depression,  if  they  do  not  serve  to  de- 
tract the  attention. 

Seclusion  is  usually  sought  when  tbe  crying  begins;  this  ten- 
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dency  seems  to  be  a  more  deeply  seated  impulse  than  the 
mere  desire  to  escape  the  taunts,  comments,  or  sympathy  of 
friends.  There  is  a  strong  realization  of  the  desperateness  of 
the  sttoatiOD  for  the  moment.  lo  the  extent  that  sympathy  is 
oppressive;  the  crier  desires  to  be  alone;  it  is  apparently  only  in 
the  cries  of  the  infant  and  the  young  child  that  the  cry  i»  to- 
ward some  one,  and  then  the  state  of  consciousness  seems  often 
to  be  a  div-ided  one,  divided  between  the  call  for  assistance  or 
permission  to  biealc  up  the  cramp  of  the  will,  and  a  desire  to 
be  let  altine. 

In  a  word  the  state  of  mind  in  crying  as  typified  iu  the  cry 
of  grief  is  one  of  hopelessness;  there  is  a  cessation  of  the  will  lo 
live;  the  hopelessness  becomes  active  to  the  extent  of  filling  the 
conscioQsness.  sometimes  to  the  exclusion  of  the  cause  and  th« 
situation  to  which  the  cry  immediately  refers,  the  mind  goes 
on  to  dramatize  death  and  total  renunciatiou  of  efibrt.  There 
is  no  call  for  help  as  iu  the  child  cry,  but  a  realization  of  the 
boplessness  of  help  and  a  sense  that  the  internal  forces  are  in- 
adequate to  rouse  the  will  from  its  paralyzed  state.  In  all  of 
the  forms  of  crying  there  is  probably  ati  element  of  sadness. 
When  a  girl  cries  because  she  is  "b^ten  in  an  argument,"  or 
when  n  man  cries  when  he  is  about  to  go  into  a  fight,  there  is 
presumably  an  element  of  apprehension  and  discouragement. 
The  .state  of  unmixed  auger  is  not  a  tearful  nor  a  hopeless  state 
of  mind.  If  we  follow  the  angry,  learlesit  cry  of  the  infant  to 
the  period  when  the  vocalization  is  inhibited  by  social  disap- 
proval, thi.s  is  distinctly  seeu.  The  man  who  shoots  his  rival 
in  love  or  busine&s  is  not  io  a  crying  framv  of  mind;  neither  is 
the  Malay  who  runs  amuck  killing  every  one  he  meets  until  he 
is  himself  destroyed.  Hatred,  envy,  sullen  rage,  do  not  take 
on  this  form  of  expression.  The  dagger,  tooth  and  claw  are  not 
synilx>ls  of  crying.  Anger  cau  be  deliued  as  a  plea.sure  in  in- 
flicting pain.  Biologically  we  have  in  anger  a  condition  of 
action  in  which  vision  cannot  well  l>e  blinded  by  tears.  Even 
in  hatred,  jealou.ty,  and  envy,  which  are  called  i>a.Hsive  forms 
of  anger,  the  keenest  vision  aud  the  highest  degree  of  sense 
alertness  are  demanded:  with  it  a  soberness  of  mind  typicaUy 
expressed  in  generalship  and  financial  competition.  So  too  in 
the  war  crj-  of  the  savage,  the  conditions  of  the  crying  state  are 
absent;  the  word  "cry"  here  U  employed  in  a  derived  sense.' 
The  feeling  here  is  not  one  merely  of  anger,  but  expresses  an 
idea  of  social  action  quite  the  opposite  of  the  true  crying  state. 
In  other  ways  the  word  cry  has  come  to  Ix:  attached  to  states 
that  are  related  only  symbolically  to  the  crying  state.  In  the 
"cry"  of  the  auctioneer  and  the  street  pedlar,  the  metaphorical 
and  symbolic  meaning  of  the  word  and  its  remote  connection 
with  the  idea  of  appeal  is  clearly  seen. 
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In  the  cry  from  fear  there  is  the  eletneat  .of  lielplesness  and 
sorrow  SH  we  se«  w«ll  in  the  derived  nnd  mixed  fear  Matct  such 
ss  apprehension  and  dread  where  there  is  the  element  of  de- 
pression and  diminished  vital  and  motor  action.  The  same  is 
true  of  phy.Mcnl  [wiin. 

In  the  cry  of  joy,  there  is  a  mixed  emotion,  attended  with 
Intellectual  elements.  Thoite  staler  i»  which  laughter  and  cry- 
ini;  alternate  are  Niniitar  in  nature,  as  when  one  is  severely 
tickled  or  tantalized.  The  cry  from  joy.  as  when  the  girl  meets 
ber  parents  after  n  lonj;  absence,  contains  the  element  of  hope- 
tessness  through  association  with  other  elements,  and  the  mind 
(toes  back  to  the  time  before  it  wa.'i  emancipated  from  the  strain 
of  the,  for  the  lime,  irrcmediahie  loss.  Possibly  the  sense  of 
the  loss  is  heightened  by  coatra.st  with  the  present  relief.  In 
the  moment  <if  any  jjreat  succc-**  the  memory  of  the  -scYcrity  of 
the  struggle  toward  the  end  is  probably  present  to  supply  the 
needed  mental  element  to  construct  a  crying  situation.  In  the 
cries  of  joy  there  is  a  sense  of  being  helpless,  conditioned,  or 
carried  away  by  the  force  of  a  power  that  is  beyond  the  con- 
trol of  the  individual  and  beedles.*)  possibly  of  our  safety  or 
pleasure.  This  is  especially  evident  wheno\'ercomeby  a  sense 
of  the  sublime.  The  alternations  of  feeling  help  to  rai.'«  the 
tension  and  nervous  excitation.  Where  in  this  alternation  the 
joyful  element  preponderates  we  have  the  laughing  cry  instead 
of  the  crying  laugh.  The  two  condition.t  are  identical,  and  the 
physiological  result  at  any  moment  is  due  to  the  dominance  of 
the  one  or  other  of  the  states  of  pleasure  or  displeasure.  In 
both,  the  previous  condition.*  arc  similar,  namely,  a  strained, 
serious,  anxious  state  of  mind. 

Crying,  if  our  analysis  is  correct,  is  eit.sentially  a  condition 
that,  though  varying  much  in  form  and  expression,  is  one  in 
the  sense  that  it  always  contains  the  common  element  of  sad- 
ness, helplessness,  or  ho]x;les.sne5s.  The  cry  is  Ibc  physical 
accompaniment  of  a  menlaistate  which  is  a  recognition  of  an 
inability  to  remtive  certain  painful  or  oppres-sive  comlitions; 
the  cry  apjvears  when  the  feeling  has  reached  a  certain  inten- 
sity. We  must  remember  that  pain,  if  we  accept  the  present 
verdict,  is  comiected  phy.sically  wilh  a  state  of  disintegration 
whether  this  be  in  the  form  of  temporarj'  painful  state  or  the 
fixed  conditions  of  melancholia  and  other  mental  abnormalities. 
It  seems  likely  that  all  painful  statesof  mind,  when  the  inten- 
sity is  great  enough  express  normally,  themselves  in  crying. 
The  cry  is  aphysicnLsign,  writ  large,  of  the  insufficiency  of  the 
organism  and  primarily  an  appeal  fur  help  from  without;  in  its 
most  primitive  form,  a  recognition  that  destructive  forces  are 
dominating  and  that  the  lighting  chance  has  gone.  The  will 
to  live  has  ceased  and  the  whole  organism  is  in  a  dying  state. 
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Tbc  child's  cry  is  largely  an  appeal  to  outside  sources  and  is 
best  dcBciibcd  as  a  Htate  of  betpleiisness.  In  a  deep  stage  of 
grief,  better  shown  in  the  adult,  the  hclplessne-ns  l>ecomes  hope- 
lessness, tbc  individual  gives  up  the  struggle  to  adjust  himself 
to  the  deniatiilH  that  are  made  upon  hiin.  This  cry  is  charac- 
terized by  quietness  of  expression  and  seclusion,  and  a  pr 
attitude  of  the  body,  saggcsiiog  the  abandonment  of  life,  whic 
is  common  among  many  gregarious  animals  when  tbcy  arc  over- 
come by  disease  or  weakness  and  arc  destroyed  by  their  kind, 
and  the  custom  among  nomadic  savages,  according  to  whichj 
the  old  and  injnrcd  »re  disposed  of,  or  voluntarily  leave  th« 
horde  and  go  away  to  die.  Thus  does  the  sorrowing  human 
in  modern  life  suggest  the  state  of  mind  in  which,  to  be  bur- 
dened beyond  the  power  of  self  to  throw  06  the  iucumbraocc. 
i»  to  be  worthless  and  socially  unfit  to  live.  The  many  sui- 
cides in  grief,  which  are  but  a  pusiiivc  expression  of  the  state 
that  essentially  exists  in  all  mourning,  illustrate  the  nature  of 
the  crying  condition.  The  holding  of  t lie  breath  .so  common  in 
the  cry  of  anger  is  possibly  rather  an  instinctive  than  a  volun- 
tary expressiou  of  the  widespread  cestiation  or  inhibition  of  the 
vital  processes  that  occuis  in  this  state. 

Co-ordinate  with  the  deeper  seated  physiological  stagoation 
in  the  condition  of  sadness  that  we  have  called  a  dying  state,  a 
dying  stale  of  mind  is  shown  in  the  surrcmler  of  the  processes 
of  mental  adjustment,  quite  iu  keeping  with  the  slowed  circu- 
lation and  weakened  condition  that  occurs  in  all  stages  of  genu- 
ine depression,  whether  normal  or  abnormal. 

We  are  now  in  a  position  iu  regard  to  the  facts  of  cryingtO.J 
constnicl  a  partitil  5ummary.  Crying  appears  to  be  a  reaction  ' 
that  occurs  in  connection  with  many  apparently  divers*  states, 
such  as  anger,  grief  and  joy.  undaproviaional  classification  has 
been  made  into  these  three  classes.  Kach  of  the  forms  proved 
to  be  widespread,  and,  so  far  as  could  bedctermiucd.  univers&l 
among  the  races  of  mankind.  Certain  age  differences  nflccting 
the  cry  came  out  clearly;  the  child's  cry  is  more  often  active: 
it  is  noisy  and  plainly  directed  outward,  and  for  the  most  part 
seems  to  be  the  resnit  of  inner  needs.  The  child  cries  more 
often  from  anger,  the  typical  adult  cry  is  from  grief;  it  is  qui- 
eter, tends  to  be  subjective,  the  victim  seeks  seclusion.  Its 
occasions  are  more  complicated.  The  child  cry  is  essentially  an 
expression  of  helplessness,  largely  in  regard  to  bodily  needsand 
desires:  the  cry  of  the  adult  is  more  an  expression  of  hopeless- 
ness. There  is  the  feeling  of  quite  as  much  need,  but  the  cry  is 
no  longer  directed  nntward  for  a.<%istance. 

The  cry  is  a  profound  disturbance,  a  large  reaction,  and  no 
mere  shedding  of  tears.  It  occurs  as  the  end  phenomenon  of 
a  cumulative  development  of  feeling,  a  physical  dualism  which 
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is  cbaracteriwd  by  a  low  stage  of  energy,  or  a  stagnation  of 
activity,  accompanied  by  a  condition  which  requires  an  effort 
out  of  proportion  to  the  power  of  the  organism.  In  the  typical 
adult  cry  this  schifim  between  the  power  and  the  need  increases 
until  the  ombreak  of  ihe  cry  comes.  Whatever  else  the  cry 
may  be.  it  is  a  cessation  of  the  state  of  strained  effort,  in  the 
direction  of  a  total  giving  up.  The  state  of  adjusted  motor 
co-ordinations  and  attention,  which  the  individual  maintains 
Domully  in  all  siltiations  of  life  entirely  ceases ;  it  may  be  said 
that  in  place  of  a  definite  adjustment  of  nervous  mechanisio  a 
state  of  wide  diffusion  quite  the  opposite  of  adjustment  super- 
V'eucs  and  mo\'eineuts  are  no  longer  adaptive.  Botli  in  Ihe 
cr>'ing  state  itself  and  in  the  antecwieiit  i>eriods  of  tension  and 
depression,  the  condition  is  one  which  suggests  deaih,  in  the 
sense  that  it  i.t  a  ces.s;ition  of  normal  function.  The  will  main* 
tains  the  struggle  after  the  disintegrative  processes  of  pain  are 
expressed  in  the  physical  inadequacy  to  respond  to  the  de- 
mands of  the  situation.  All  cries  can  be  reduced  provistoaally 
to  this  t>'pical  form. 

The  presumption  Ls  strongly  in  favor  of  the  view  that  a  reac- 
tion so  uniform  in  its  characteristics  and  so  widespread  o\-ct 
the  human  race  is  instinctive  in  its  actions.  Doubtless  it  has 
been  preserved  in  the  race  Ijccause  it  breaks  up  a  condition  of 
strain  of  adjustment,  which  is  kept  up  in  the  face  of  pain,  to 
the  exhaust  ion  of  the  nervous  euergy.  Pain  is  the  first  warning 
of  the  need  of  the  organism  to  cease  efl"rt.  Cr>'ing  act.s  as  a 
second  but  more  uncontrollable  interruption  of  the  authority 
of  the  will,  when,  as  it  were,  the  body  takes  the  situation  to 
itself  and  prevents  the  further  continuance  of  the  effort. 
l\Ticther  this  act  is  in  any  other  respect  than  as  a  mere  inter- 
ruption, a  beneficial  act,  remains  to  be  seen. 

It  remains  to  study  the  cry  as  a  scries  of  definite,  particular 
physiological  and  motor  events,  in  order  to  discover  if  possible 
why  under  situations  such  as  have  been  described  the  organism 
reacts  with  this  particular,  very  remarkable  complex.  Further 
light  may  be  thrown  u]>on  the  question  of  the  instinctive  na- 
ture of  the  cry  and  the  significance  of  its  elements,  by  a  study 
of  its  effects. 

n.    Tub  Crying  Act;  Analysis  and  Kvkkcts. 

In  the  previons  chapter  some  concluiMons  were  reached  about 
the  relation  of  the  outbreak  of  crying  to  the  causes  and  con- 
ditions under  which  it  occurs ;  it  now  remains  to  examiue  the 
actual  event  with  reference  to  analyzing  it  into  its  elements  and 
to  study  each  of  these  as  a  physiological  act,  with  two  ques- 
tions in  mind;  first,  the  genems  of  Ihe  paiticular  form  which 
the  expresstOD  of  grief  ha&  takeu  ia  the  human  race  in  the  act 
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of  the  cry,  aud  second,  the  effect  of  this  act  which  has  led  to 
its  widespread  adoption  or  its  pieservation  as  a  means  of  ex- 
pression. The  first  chapter  had  to  do  largely  with  the  question 
as  to  why  we  cry;  the  present  chapter  with  the  question  why 
we  cry  just  as  we  do. 

We  shall  find  that  the  explanations  that  have  been  suggested 
sud  the  conclusions  from  the  present  data  lead  to  a  classifica- 
tion of  the  explanations  of  crying  into  two  groups,  the  first, 
mechanical  or  physiological,  the  second,  biolugical.  Uacb 
covers,  in  a  way,  the  questions  a^  to  the  reasons  for  the  par- 
ticular events  that  occur  in  the  cry  and  its  preservation  in  the 
race,  on  the  ground  of  its  effectiveness.  It  may  transpire  that 
these  views  are  not  entirely  antagonistic  to  each  other,  but 
represent  partial  truths. 

The  crying  act,  as  was  said  above,  is  a  complex  event,  a 
series  of  motor  aud  physiological  changes,  that  sweep  over  the 
nervou.i  sy.slem  uniler  certain  coTiditiuns.  Crying  is  not  merely 
a  shedding  of  tears  nor  is  it  entirely  expressed  in  the  changes 
that  appear  externally.  It  is  very  widespread  in  the  Ijudy,  and 
involves  obscure  as  well  as  more  ob\'ions  events.  But  the 
whole  process,  both  in  its  internal  and  external  aspects,  cannot 
be  ferreted  out  in  our  present  stale  of  phy.siology. 

Starting  with  the  answers  to  the  questionnaire  as  a  basis,  a 
provisional  grouping  of  the  changes  that  occur  in  the  cry  act 
can  be  made  as  follows : 

(i)  Changes  in  the  circulation,  (a)  attitude  of  the  body, 
(3)  lump  in  the  throat,  (4)  vocalization,  (5)  sob,  (6)  tears. 

The  complexity  and  wide  range  of  the  cry  can  well  be  shown 
further  by  a  brief  statement  of  the  common  physiologicaliii- 
formaiion  in  regard  to  the  nervous  mecbanism  that  is  involved. 
The  act  of  crying  is  due  to  action  of  the  fifth,  seventh,  niuth, 
and  tenth  cranial  nerves  together  with  the  superior  cervical 
sympathetic.  The  secretion  of  tears  is  due  to  stimulation  of 
the  fifth  and  sympathetic,  the  alternate  paling  and  flushiug  to 
the  sympathetic,  while  the  consequent  general  stimulation  of 
the  respiratory  centre  results  in  the  sobbing  and  general  con- 
vulsive movements  of  hard  or  continued  crying.  Various  other 
nervous  phenomena,  such  as  cold  bands,  are  due  to  disturbance 
of  the  sympathetic  system.  When  the  anatomical  relationships 
of  the  tenth  nerve  are  recalled,  the  various  vague  body  sensa- 
tions that  accompany  crying  can  readily  be  understood  as  also 
the  profound  depression  that  so  often  follows  prolonged  cr>'ing, 
for  the  pneumogastric  is  thought  to  have  a  "depressor"  cardiac 
branch.  It  is  certain,  at  any  rate.  that,  in  the  lower  animals, 
stronger  prolonged  stimulation  of  the  pneumogastric  stops  the 
heart.  Some  of  these  physiological  facts  will  be  discussed  more 
in  detail  later.     But  this  will  be  sufficient  to  show  the  nature 
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of  the  ncTvc  mechanism  which  must  be  takco  ioto  accouut  in  a 
description  of  crying. 

Cireulativn.  Altogether  a  disturbance  of  the  circatation  has 
been  mentioned  fifty-four  times  in  the  returns.  Thirty-five 
speak  of  a  change  in  the  complexion;  twenty-five  have  noticed 
redness  of  the  face:  three  mention  paleness.  A  black  or  purple 
color,  iu  the  case  of  children,  is  described.  Others  speak  of 
the  red  face  and  cold  hands:  hot  hands  are  also  mentioned  and 
the  fact  that  people  differ  much  in  the  circulation  accompani- 
ments of  crying.  The  changes  in  the  rapidity  of  the  circula- 
tion also  appear  to  differ  from  case  to  case.  Ten  writers  express 
tbe  belief  that  thecirculation  isaccelerated:  eight  of  the  num- 
ber seem  to  have  inferred  this  from  the  redness  of  tbe  £acc:  but 
this  does  not  necessarily  follow. 

The  indefinite  expression  "increased  heart  heat"  occurs; 
thereare  "throbs  in  the  head."  Another  says  more  definitely 
that  the  heart  has  been  retarded  in  rate  but  beats  more  vio- 
lently. One  other  obser\'er  has  recorded  a  retarded  circula- 
tion. Other  references  to  circulatory  changes  are  made  in  de- 
scribing the  after-effects  of  the  crying  spell;  such  as  bloodshot 
eyes,  the  mottled  complexion,  parched  and  distended  lips,  and 
burning  eyeballs. 

While  these  return!*  do  not  allow  conclusions  in  regard  to 
the  exact  changes  that  occur  in  the  circulation,  the  variety  and 
generality  of  the  vaso-niotor  disturbance  is  clearly  indicated. 

Altiiud(  of  the  body.  In  tabutnting  the  returns  for  the  pur- 
pose, it  was  clearly  shown  that  iu  the  cries  of  anger,  fear  and 
pain,  there  i.s  a  larger  nmonnt  of  Ixwly  movement  and  facial 
contortion  than  in  the  grief  cry.  These  movements  in  the 
angry  cry  are  very  diffuse.  In  the  one  hundred  and  t\venty- 
iwo  descriptions  of  the  angr>'  ct>',  forty-four  references  were 
made  to  the  throwing  of  the  limbs,  kicking  or  striking  in  an 
aggre-isive  manner  or  bumping  the  head  upon  the  fioor.  One 
writes  that  in  the  angry  cry  there  is  not  a  feeling  of  weakness 
or  despair,  but  a  feeling  of  strength  or  desire  to  fight.  In 
pain  there  is  a  writhing  of  the  body  and  throwing  of  the  limbs. 
With  these  movements  goes  the  suspension  of  the  breath  and 
resultant  black  or  purple  di.iooloration  of  the  face,  a  condition 
limited  to  the  cry  of  pain  and  anger. 

In  tbe  cry  of  sorrow,  on  the  other  hand,  tbere  is  the  atti- 
tude of  lassitude,  especially  preceding  the  spell.  One  speaks 
of  a  feeling  of  weakness  during  the  cry;  another  of  such  ex- 
haustion that  she  "can't  stand  up."  Feeling  of  "weakness  iti 
the  chest."  "nttcrweakness,  especially  in  tbe  knees,"  arc  men- 
tioned, also  a  tendency  to  the  prone  position  of  tbe  body  as 
characteristic  of  the  cry  of  sadness.  The  prone  position  was 
mentioned  forty  limes  and  the  "erect"  but  once.  The  fact  that 
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lying  down  iiicneases  tlie  tendency  to  cry,  and  negatively  tfaat ' 
"one  gets  over  the  crying  sjicll  more  quickly  if  one  remains 
standing."  is  brought  out  in  the  returns.  It  was  noticeable, 
also,  thai  the  vocalixalion  disappears  in  this  form  of  the  cry. 
Even  in  the  child  the  vocalization  is  subdued  to  pitch  and  be- 
comes the  plainti%'e  moan  or  wail  iu  the  sadness  cry.  The  iu- 
fluence  of  the  prostrate  position  of  the  I>ocly  in  quieting  a  child 
is  mentioned  and  the  fact  that  one  cannot  indulge  iu  the  abau- 
doned  crj-  while  in  a  standing  position. 

The  historical  and  ethnological  material  is  full  of  reference 
to  the  bodily  attitude  iu  the  cry.  To  give  a  full  account  of  this 
topic  would  necessitate  describing  mourning  ceremonies  among 
various  peoples.  Of  these  there  is  a  great  variety.  The  grief 
expiessious  and  ceremonies  as  described  in  the  Bible  illus'.rate 
the  manner  in  which,  to  the  common  elements  of  movement 
and  attitude  which  express  grief,  various  ritualistic  elements 
are  added,  and  the  manner  in  which  grief  l>ecomes  formulated 
and  conventionalized.  We  read  of  the  "virgin  girded  in  sack- 
cloth and  ashes  for  the  husband  of  her  youth."  (Joel  i:  8.) 
Ahab  in  penitential  mourning  "rent  his  clothes  and  put  sack- 
cloth upon  his  flesh,"  like  a  man  sorroniug  for  the  dead.  (I 
Kings  21:27.)  In  a  wall  painting  of  an  Egyptian  tomb  a 
faoeral  procession  is  represented  with  the  master  of  ceremonies 
"followed  by  eight  women  and  four  men,  .  .  .  all  making 
gestures  of  mourning,  by  liealiiig  their  breasts  and  their  mouths 
while  wailing,  or  bytbrowiug  dust  on  the  head."  (16.)  To 
tear  the  hair  and  the  beard  (E/.ra  •):$);  to  put  sackcloth  and 
torn  garments  upon  the  body  (II  Samuel  3:31):  to  sit  among 
the  ashes  (Job  3:8);  to  sprinkle  earth  or  dust  or  a.shes  upon 
the  head  (II  Sam.  13:19)  were  actions  in  which  sorrow  and 
grief  more  or  less  naturally  or  conventionally  expressed  them- 
selves. ....  To  go  "bowed  down  heavily"  (P».  25; 
14);  to  go  barefoot  and  bareheaded  and  to  cover  the  lips  (Ezek. 
34:16,  17;  Mic.  3:7)  were  less  demon.strative  tokens  of  mourn- 
ing. Mutilation  of  nose.  brow,  ears,  is  mentioned  by  He- 
rodotus (4:17)  as  being  practiced  by  the  Scythians  in  token 
of  mourning  for  a  departed  king.  Such  mutilations  were 
forbidden  by  the  law  of  Moses,  (Lev.  19:28;  Deiit.  14:1), 
although  we  read  of  making  bald  the  head  and  cutting  off  the 
beard  (Isa.  15:2)  and  even  laceration  of  the  Iwdy  asa  sign  of 
vexation  and  grief  among  the  Israelites.  Among  the  Arabs  it 
was  customarj-  for  the  women  both  to  scratch  the  faceuntil  the 
blood  ran  and  to  cut  ofi  the  hair  (16). 

The  following  refers  to  the  Kiowa  Indians:  "The  men  also 
have  their  hair  cntoffat  the  shoulders,  and  had  discarded  their 
usual  ornaments  and  finery.  On  one  occasion  while  driving 
near  a  camp  we  were  attracted  by  a  low  wail,  and  going  to  look 
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for  the  cause  of  it  vre  s»vt  sittiiif;  in  tlie  tall  grauocnr  the  road- 
side  a  bereaved  father,  stripped  to  the  breech  cloth,  his  hair 
cropped  close  to  bis  head  and  blood  drippini;  from  gashes  that 
covered  his  nalced  body.  He  did  not  looic  tip  nor  turn  his  head 
as  the  wagon  passed,  but  conUuued  the  low  wail  with  bis  eyes 
ca.st  upon  the  XTOund."  (29.) 

An  ancient  custom  among  some  North  American  tribes  was 
of  a  woman,  on  occasion  of  the  burial  of  her  husband,  to  cut 
0IT  a  portion  of  a  finger  (one  or  more  joints)  and  have  it  sus- 
pended in  a  tree  above  his  body,  (49.  pp.  log-iio.) 

The  (treat  mass  of  this  testimony  Roes  to  show  that  the  ex- 
pression of  sorrow,  as  developed  into  riles  and  ceremonies,  is 
made  on  the  basis  of  self-torture  and  abasemeut.  The  positions 
that  arc  assnmcd  are  tho.se  of  resignation.  ab;i.%emeiit,  humilia- 
tion and  neglect  or  active  abuse  of  the  body.  These  motions 
of  withdrawal  and  proslratton  ate  in  keeping;  with  the  natural 
expres.'^ion  of  grief  as  it  appears  in  a  civilizcil  child  and  adult  in 
th«  prone  position;  the  lite  is  a  voluntary  attempt  to  carry  fur- 
ther an  instinctive  reaction,  lo  a  professional  mourner  the  ex- 
pression of  grief  has  become  conventionalized  and  he  performs 
forall,  the  acts  of  self  abasement  which  are  the  esseitce  of  the 
rite. 

Vocaiissatiott.  In  childhood,  before  vocal  language  has  been 
developed,  the  vocal  cry  is  essentially  an  in.<itrniue»t  of  expres- 
sion. This  is  well  brought  out  in  the  returns  and  confirms  the 
facts  alieady  conceded  by  students  of  language.  The  specific 
cries  of  hunger  and  pain  were  noted  and  ihe  fear  cry  and  the 
cry  of  anger  or  "spunk"  arc  also  mentioned.  The  child 
"tells"  when  he  is  bun;(ry,  cold,  or  in  paui  by  his  cry.  (7,  p. 
91.)  It  i.s  recognized  that  in  the  vocalized  cry  of  the  infant  he  is 
calling  attention,  and  that  the  cry  of  the  older  person  is  for  the 
purpose  of  giving  "vent"  to  the  feelings,  and  that  as  one  gets 
older  the  vocalization  is  "suppressed." 

More  specially  to  describe  Ihe  vocalization  in  the  old  and  in 
the  young,  such  wnrds  as  "shrill,"  "a  howl"  are  n«ed  in  char- 
acterizing the  cry  of  the  infant  and  the  young  child.  Com- 
pared with  the  adult's  it  is  more  "vehement."  "louder"  and 
"higher."  The  cry  of  the  child  is  thought  by  some  to  be  in- 
tentional, while  that  of  the  adult  is  repressed.  In  describing 
the  vocaltzBlion  in  the  cry  of  "old  and  young,"  such  wonts 
arc  oscd  as  "harsh,"  "scream-like,"  "emphatic."  "shrill."  "a 
wail,"  "sharper,"  "louder,"  "more  prominent,  but  with  less 
of  feeling,"  are  used  with  reference  to  the  latter.  On  the 
other  hand,  the  absence  of  vocalizatiou  is  frequently  mentioned 
with  reference  to  the  old,  and  when  it  is  mentioned  it  is  usually 
spoken  of  ss  subdued,  quiet,  of  a  lower  pitch,  suggesting  a 
state  of  feeling  of  greater  depth.     It  is  "muffled,"  "fatni," 
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"restrained."  "«  pjrgle,"  "moan."  «  ■'sniffle."  "walk,  bat' 
with  more  tears,"  "more subdued."  "morequiet."  "less  loud," 
"more   feeble   but  more   heart-rending,"   "more  heavy,  and 
deep  because  controllcti."  "consists  of  sobs  and  gasps  only." 

The  voice  is  mentioned  iu  but  seven  of  the  actual  descrip- 
tions of  the  ndult  cry  and  in  the  re{ilies  to  other  questions,  la 
one  of  these  it  is  said  that  the  vocalization  is  produced  by  the 
attempt  to  speak,  in  two  other.s  it  is  characterized  as  harsh. 
That,  however,  in  the  adult  the  vocalization  tends  to  return 
nbeu  tbe  grief  is  extreme,  is  suggested  by  the  returns.  The 
restiraint  that  is  exerted  upon  the  adult  cr>-  by  the  presence  of 
others  is  mentioned,  and  the  fact  that  when  grief  is  extreme, 
this  is  overridden  and  the  cry  takes  on  moie  of  tbe  infantile 
character. 

Coinciding  with  the  nnmistakable  fact  that  vocalization  is 
more  pronounced  in  the  cry  of  the  infant  and  yoting  child,  is 
the  evidence  of  a  similar  distinction  between  the  cry  of  the 
savage  and  the  cry  of  the  more  civilized  races.  For  example 
It  is  said  of  the  Bsqutmaux  about  Uchring  Strait,  that  "when 
a  person  dies  during  the  day.  hia  relatives  amid  loud  wailing, 
proceed  at  once  to  dress  him  in  the  liest  cloth  they  possess." 
etc.  (46,  p.  272.)  Of  the  Sia.  a  tribe  in  New  Mexico,  we 
read:  "The  immediate  relatives  iu  consanguinity  and  clan, 
are  present  during  the  bathing  of  the  body,  and  make  the  air 
hideous  with  their  lamentations"  (45).  Of  the  Sioux,  it 
is  said  that  after  the  death  of  the  warrior,  the  widow  cuts 
her  hair,  mutilates  her  body  witb  a  sharp  flint,  and  mean- 
while "keeps  up  a  cr>-ing  and  wailing."  "After  dcpasiting 
the  body  .  .  .  they  continue  exhibiting  their  grief,  squaws 
by  hacking  their  arms  and  legs  with  flint  .  ,  ,  the  men 
would  sharpen  sticks  and  run  them  through  the  skin  of  their 
arms  nnd  legs,  both  men  and  women  keeping  up  the  crying 
generally  for  the  remainder  of  the  day,  and  tbe  near  relatives 
of  the  deceased  fur  several  d:iys  thereafter.  .  .  ,  Similar 
mourning  was  kept  up  at  the  death  of  women  and  children. 
It  is  not  unusual,  at  the  present  time,  to  hear  a  man  or  woman 
cry  and  exclaim.  'Ob.  ray  poor  wile,  or  child,"  as  the  case  may 
lie,  and  upon  enquiry  to  learn  that  the  death  happened  several 
years  before,"  (49,  pp.  109-110.)  The  males  of  the  Head* 
and  Tlinget  tribes  were  said  lo  have  "childish  fits  of  crying." 
Thecrj-  of  the  Samoau  women  was  spoken  of  as  "very  noLsy;" 
and  by  another  writer  the  crying  of  br>th  sexes  of  the  Samoans] 
was  described  as  "natural  and  childish."  The  word  childish 
wius  also  applied  to  the  crying  of  the  Uawaiians.  Of  the 
Yo-Kai-A  Indian  it  is  said  "The  chief  of  the  visiting  tribe 
made  a  brief  speech  in  which  he  no  doubt  referred  to  the  death 
of  the  chief  of  the  Yo-Kai-A,  and  offered  the  s>mpathy  of  the 
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tribe  in  their  loss.  As  he  spoke  some  of  the  women  scarcely 
reframcd  from  crying  out.  I  presume  that  he  proposed  a  few 
momeats  of  mourning,  for  when  he  stopped  the  whole  assem- 
blage burst  furlh  in  a  bitter  wailing.  Some  screamed  as  if  in 
agony.  The  whole  thing  created  such  a  din  that  I  was  com- 
pelled  to  stop  my  ears.  The  air  was  rent  aod  pierced  with 
their  criea." 

Free  vocalization  in  the  cry  is  abundantly  attested  in  the 
Bible  as  has-iiiR  been  practiced  amonR  the  Hebrews.  This  is 
noticeable  even  in  the  cr>'  of  joy,  for  "Jacob  kissed  Rachel  and 
lifted  up  his  voice  and  wept"  (Gen.  29:11).  When  Esau  heard 
the  word.4  of  hiN  father,  that  Jacob  had  secured  the  blessing 
originally  meant  for  him.  "he  cried  with  a  great  and  exceciling 
bitter  cry"  (Geu.  27:34).  On  seeing  the  self-sacrifice  o(  his 
brother  Judah  in  offering  to  sacrifice  himself  for  his  brother 
Benjamin,  Joseph  was  touched,  "could  not  refrain  himself  be- 
fore all  that  stood  by  him  ,  .  .  and  be  wept  aloud." 
(Gen.  45:1.  2.) 

Other  evidence  suggests  that  as  the  cry  becomes  formal  and 
ceremonial  the  depth  of  the  feeling  may  not  be  in  very  close 
relationship  to  the  isitcnsity  of  the  expression,  that  it  is  the 
deeper  feeling  that  is  naturally  related  to  <]uiet  crying  and 
tears,  that  naturally  the  expression  is  vocal  only  when  the 
tears  arc  insufficient  as  a  safety  valve  to  the  emotion.  This 
lond  wailing  of  the  savage  i*  probably  often  unaccompanied  by 
tears,  as  in  the  case  of  the  Kanaka,  of  whom  it  is  said  that  "he 
cries  to  the  utmost  extent  of  human  endurance,  although  tears 
do  not  flow  so  freely  as  the  grief  and  sobs  would  indicate." 
Another  writer  describes  the  cr>'ing  of  these,  as  loud  and  easily 
repeated  on  slight  occasjonit.  "Between  the  arrivals  of  the 
friends  of  the  dead,  those  already  present  indulge  in  langhler, 
and  feasting.  The  grief  at  the  public  funeral  of  the  Maoris 
was  described  a.'*  only  partly  real.  It  was  marked  by  a  long 
mourning  wail  which  was  "  all  over  as  if  by  magic:  after  which 
they  indulged  at  once  in  fea-tt  and  laughter."  TheSanioan's 
grief  is  "soon  forgotlen  "  (From  missionary  returns  )  Of  the 
Yo-Kai-A,  Stephen  Powers  said,  "at  a  given  signal  they  ceased 
weeping,  wifwl  their  eyes,  and  quieted  down.  Then  prepara- 
tions were  made  for  the  dance"  (49,  p.  193),  These  and  other 
facts  indicate  that  among  savages  the  crying  act  is  largely  built 
upon  by  custom  and  ceremonial.  Crying  Ijccome*  a  profession 
io  the  mourner.  The  "louder"  tbey  cau  cr>-  the  "more  ex- 
pert" they  are  regarded,  a»  among  the  Hawaiians. 

Some  differences  in  the  vocal  cry  of  races  have  been  care- 
fully  de-scribed  by  Mantegazza.  Among  the  Niam-Niam  it  is 
•"Ow,  ow"  to  "okonn.  okonn,"  in  intense  snffering;  among 
the  Bongos,  *'aoh."  the  Dyor  "awai.  awai,"  the  Papuans  of 
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NewGuiiie*,  "«c,"  the  peopI«*  of  New  Hanover  "se,  se"  (ay. 
p.  259J-  ThcSamoans.  according  toourrcttims, cry  "aiic,  auc." 
Thi-  quality  of  the  intonation  has  aUo  beeu  mentioiied  in  the 
ethnoiof^cal  reinrns.  The  close  relaiioii  of  the  cry  to  musical 
expression  is  also  indicated.  The  dirge  of  the  professional 
ntoutiicrH  among  the  Hawaitaiis,  in  said  lo  have  a  man  toucli- 
iog  character,  and  "to  follow  the  scale  as  accurately  as  our 
musician  does  his  soug."  Among  the  negroes  the  vocalization 
of  the  cry  tnlces  the  form  of  the  funcrnl  moan  or  chant.  Among 
the  Indians  tears  arc  attended  with  a  song  recouuitng  the  good 
qualities  of  the  deceased. 

The  [lata  in  regard  to  vocalization  in  the  cry  indicates  the 
essential  oueness  of  the  cr>'ing  state.  The  natural  expression  of 
the  crying  state  is  the  vocal  cry,  which  Ls  a  call  in  a  Stale  of 
helplessness.  This  primitive  fact  becomes  modified  in  many 
directions,  and,  like  all  UNefulexpressions  of  emotion,  is  highly 
developed.  In  the  adult  cry  of  grief  we  find  Ihe  vocal  cry  nap- 
pressed,  but  that  it  is  a  suppiessiou  is  indicated  by  the  fact  that 
il  occurs  again  when  (he  Mate  nf  feeling  is  intense.  The  sav- 
age as  an  adult  not  only  freely  expresses  the  mental  state  of 
grief  by  vocalization,  but  makes  use  of  it  as  a  ceremonial,  and 
vohinlnrily  incnrases  it  just  as  the  child  does  when  he  cries 
voluntarily  for  attention  or  sympathy,  but  for  quite  other  pur- 
poses. In  the  "hiipelesrt"  stanc  nf  the  adult  cry,  the  cry  is  no 
longer  for  help  and  onrcusloins  place  a  ban  upon  laud  expres- 
sion of  grief.  Observation  leads  to  a  conviction  that  there  is 
conxiiierable  difference  in  this  resi>ecl  in  the  expressiim  of  grief 
in  the  higher  and  lower  classe<^  in  our  own  communities. 

TAf  lump  in  Ike  Ihroal.  The  Ininp  in  the  Ihroat  has  been  so 
commonly  referred  lo  in  the  returns  as  the  first  symptom  of  the 
coming  cry.  that  the  fact  must  have  some  significance  though 
the  returns  are  not  sufficient  lo  establish  the  point  beyond  sus* 
picion.  In  answer  to  the  questions  in  regard  to  the  nature  of 
the  lump  in  the  Ihroal  as  fell,  its  repression,  its  effects  upon 
the  %'oice,  respiration,  complexion,  and  circulntiou,  the  follow- 
ing cbaracieristic  phrases  were  used:  ' 

"It  comes  jnst  before  the  cry;  cannot  swallow;*'  "pain  or 
ache  in  the  throat;"  "feels  like  swallowing  the  larynx;"  "in- 
creases with  the  auempi  to  swallow,  unless  the  mouth  is  opened 
and  the  face  is  straightened  into  il»  natural  position;"  "it  may 
be  suppressed." 

The  e£fect  of  the  lump  upon  the  respiration  is  indicated  in 
such  expressions  as  "makes  it  difficult  to  breathe."  "almost 
choked."  "It  will  move  neither  up  nor  down,"  "The  throat 
feels  full."  "The  breathing  is  hard  and  strained."  Twenty- 
two  of  the  thirty-six  answers  relating  to  the  respiration  declare 
that  the  breathing  is  made  more  difficult.     In  addition  to  these. 
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re  are  Mventccn  references  to  the  loss  of  breath  in  the  cry- 
iiig  spells  of  childhood.  Thirteen  of  tbese  refer  to  the  cry  of 
anjitcr,  iuul  fmir  to  fenr, 

Forly-eigbt  have  noticed  a  dislurbauce  of  the  voice,  while 
only  one  declares  that  there  was  uo  .tiich  dtslurbaiice.  One 
tays,  "It  feels  as  though  something  came  up  into  the  tbrost 
~  1  stopped  the  respiration  and  the  vocal  organs,  a  kiod  of 
catch  in  the  throat,  making  breiitbing  diiTictilt  and  speech 
almost  impossible."  Another  writer  says,  "A  hollow  aching 
lump  seems  to  rise  in  the  throat  uiilil  in  the  back  part  of  the 
mouth:  this  quickens  and  shortens  respinitii>n  and  cjuim^s  the 
voice  to  be  weak  and  broken,"  It  "cracks  the  voice."  "hin- 
ders respiration,"  and  sometimes  "entirely  cnts  off  the  voice." 
The  words,  "guttural,"  "husky,"  "harsh,"  "choking,"  have 
been  used  to  deacrilie  the  nature  of  the  disturbance  of  the  throat. 
Pour  have  noticed  the  increase  in  the  lamp  in  the  throat  when 
the  effort  is  made  to  suppress  the  tears.  Others  say:  "The  tears 
relieve  the  lump;"  "mu.siCTy  to  get  rid  of  the  lump."  "The 
lump  is  more  noticeable  if  one  is  with  people  and  tries  to  su[h 
press  the  tears — "  One  gives  an  explanation,  "The  feeling  ia 
cau.^ed  by  the  tightening  of  the  muscles  ofthclhroat  to  prevent 
the  convulsion  in  the  breath,  that  naturally  takes  place  when 
one  cries."  The  progressive  development  of  the  lump,  and  its 
relation  to  the  sob,  has  also  been  observed.  "It  grew  larger 
and  larger  until  the  first  convulsive  sob:  then  it  seemed  to  stop. " ' 
With  another  the  lump  continues  throughout  the  cry.  Four 
arc  unacquainted  with  the  "lump"  sensation;  one  thinks  that 
it  is  not  always  present;  another  "ha.^  not  felt  it  since  child- 
hood." 

The  data  in  regard  to  this  interesting  symptom  of  the  cry  arc 
itisufBcient  to  warrant  a  phy^ological  interpretation  of  it.  That 
it  ]s  oounected  with  disturbance  of  breathing  and  vocalization 
appears  certain.  On  the  other  hand  it  is  connected  with  move- 
menLs  of  swallowing,  and  ihc  relation  of  it  to  disturliances  of 
the  mechanism  of  the  digestive  tract  is  indicated. 

TA^  Soi.  lu  an,swer  to  the  question  "What  is  the  sob?"  the 
following  dc&niltons  were  given:  "a  convulsive  catching  "f  the 
breath,"  "a  convulsive  choked  drawing  of  the  breath."  "anal- 
oral  tendency  to  hold  the  breath  in  extreme  grief;"  "one  makes 
little  gasps  for  air;  these  are  the  sobs;"  "a  convulsive  sigh;" 
"a  sob  is  asbort,  quick  sound,  which  indicates  the  cessation 
from  prolonged  weeping,"  "It  occurs  at  the  end  of  the  spell 
and  lasts  for  some  time."  Other  definitions  are  "a  convulsive 
contraction  ol  the  diaphragm,"  "a  convulsive  drawing  of  the 
breath,"  "a  sharp  drawing  of  the  breath."  "a  choking  sound 
made  in  the  throat,  accompanied  by  a  convulsive  movement  of 
the  sbouldert,  or  of  the  whole  body,  coming  at  regular  and  fre- 
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quent  intervals;"  "a  short  and  rspid  inhalation,  two  or  th  . 
K>r  each  exhalation  culminating  in  a  fit  of  gagging  and  gri- 
maces, and  gradually  dimioisbing  in  rapidity  to  about  one  in 
twenty-five  seconds."  Another  records  the  fact  that  the  sob- 
bing is  more  rapid  at  first,  perliaps  &ve  or  six  in  a  second. 

Other  reniarlcs  refer  to  the  control  of  the  sob.  "The  sob  is 
the  most  difficult  part  of  the  cry  lo  control."  "Outside  influ- 
ence can  have  an  effect  upoo  the  other  symptoms  but  the  sob- 
bing continues. " 

The  relation  of  the  sob  to  the  vocali;t3tion  is  indicated.  "A 
deep  and  agonizing  breath  suddenly  expelled  and  another  deep 
breath  taken."  The  sob  is  Ihought  of  in  three  cases  as  the 
vocalization  of  the  cry.   The  expression  "sobbed  aloud"  occurs. 

The  late  appearance  of  the  sob  and  its  relation  to  the  shed- 
ding of  tears  have  canght  the  attention  of  the  observers.  '  'The 
sob  continues  later  than  the  tears."  "It  generally  follows  but 
may  accompany  the  tears."  "It  comes  after  the  tears."  "Tears 
give  way  to  sobs;"  "most  noticeable  after  the  tears  have 
cea.sed,"  at  the  end  of  the  cry.  "I  always  sob  for  a  long  time 
after  the  tears  have  ceased  "  Another,  speaking  of  the  order 
eays,  "the  tears  cease  to  flow,  the  lump  begins  to  disappear, 
the  sobs  slowly  cease."  Preyer  says,  "not  weeping  but  the  sob 
comes  late."' 

The  order  of  events  in  the  cry  of  a  Japanese  child  was  espe- 
cially observed  by  Dr.  Theodate  L.  Smith.  At  the  7th  week 
it  was  as  follows:  (i)  Drawingof  the  mouth  to  a  square  shape 
(in  the  1 2lh  week  a  protrusion  of  the  lower  lip  preceded  cry- 
ing); (3)  closing  of  the  eyes;  (3)  the  vocal  sound  &&&;  (4) 
reddening  of  face;  (5)  tears.  Tliecrying  was  not  accompanied 
by  snuiflmg,  and  there  was  no  indicatitm  of  the  .-(ob  as  lale  M 
the  7lh  week,  except  its  possible  beginning  in  a  slight  catching 
of  the  breath.     In  the  9th  week  sobbing  wasclearly  present. 

The  reddening  of  the  surface  that  accompanies  the  cry  was 
definitely  observed  in  the  9th  week.  It  began  in  the  face,  spread 
up  over  the  top  of  the  head,  and  simuitaneoiisly  down  toward 
the  feet. 

The  early  appearance  of  tears  in  this  child  (almost  from  birth 
and  certainly  within  the  first  forty-eight  hours,  according  to 
the  records  of  physician  and  nurse)  is  exceptional. 

As  early  as  the  71b  week  the  vocal  cry  was  well  differentiated 
and  the  cries  of  hunger,  pain,  discomfort,  sleepiness  and  anger 
clearly  distinguishable  from  each  other. 

Observ.itious  in  regard  to  age  differences — "lu  the  child  the 
Bob  i.-!  usually  the  climax;  in  the  adult  the  cry  often  begins 

'  Some  obiervatioDS  upon  the  development  of  tlie  »ot>  and  other 
point*  thnt  were  receiTol  too  tate  to  incorporate  Ckn  be  mentioaed 
together  here. 
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with  the  sob."  Another  describes  the  typical  adult  cry  "as 
aobsand  gasps  only;"  or  "only  sobs,  tears  occiirring  but  occa- 
sionally." ThesecJtanipJes  suggest  that  the  sob  plays  &  larger 
part  in  the  crying  ofthe  adult  and  appears  earlier  in  the  crying 
act.     The  explaiiatiou  is  that  the  sob  persists  at  a  lime  of  life 

en  other  elements  of  the  cry  have  been  inhibited.  The  sob 
Hibo  varies  with  the  nature  of  the  feeling  which  accompanies 
the  cry.  Tcu  have  noticed  that  sobs  accompany  the  angry  cry 
but  four  have  also  mentioned  that  there  is  less  sobbing  than  in 
the  grief  cry.  One  reports  that  the  sob  is  present  in  the  cry  of 
joy. 

The  sob  appears  to  be  absent  in  the  young  infant,  and  its 
first  appearance  is  recorded  at  about  the  time  when  tears  also 
appear,  not  perhaps  until  about  the  end  ofthe  fifth  week.  The 
sob  appears  to  \x  an  entirely  humiin  manifestation  of  grief. 
Darwin  records  that  the  "monkeys  scream  and  pant  but  do  not 
sob."  (7.  p.  157.) 

There  is  little  explicit  mention  of  the  sob  in  the  ethnological 
returns.  Its  absence  has  not  been  observed  among  savage  peo- 
ples, and  its  prc«nce  .seem.s  occasionally  implied,  as  in  such 
expressions  as  "a  perfect  outburst  of  uncontrollable  grief"  in 
the  cme  of  a  male  Indian.  That  some,  at  least,  of  the  Indian 
tribes  sob  is  ^hown  in  the  above  (49,  p.  103)  referring  to  the 
Yo-Kai- A  tribes  of  California,  which  says  that  when  a  visiting 
chief  referred  to  the  dead  chief  of  the  tribe,  "with  difficulty 
they  snppresscd  their  si^bs."  Among  the  Sandwich  Inlanders, 
the  sob  is  said  to  be  prouounced.  The  .sob  is  probably  univer- 
sally, at  well  asdistingnishingly  huninn. 

According  to  these  definitions  and  descriptions  the  sob  con- 
sists ( I )  of  a  deep  and  violent  inspiration,  opposing  a  tendency 
to  choke-  It  seems  to  be  due  toa  spasmodic  contraction  ofthe 
diaphragm,  the  choking  being  caused  by  a  partial  clo»ng  of 
the  glotli.-*,  and  constriction  of  the  vocal  cords.  When  the  sob- 
bing is  most  violent,  the  interruption  may  break  the  inspiration 
into  a  series  of  broken  iraguients  and  a  f;asping  sound  may  at- 
tend the  vibniiion  of  the  vocal  cords.  A  like  spasmodic  move- 
ment, though  less  pronounced,  may  attend  the  effort  to  expel 
the  air,  the  air  pas.sagcs continuing  torcmiiincimslricte*!.  The 
term  sob  is  often  u^«d  as  including  this  movement  of  expira- 
tion. This  phase  seems  to  be  the  last  stage  of  the  vocalinaUon, 
the  remnant  of  the  unrestrained  "a-ha-ha"  ofthe  child  cry. 

It  is  probable  that  the  breaking  of  the  rhythm  in  the  respira- 
tion belongs  both  to  the  iuspirntory  and  expiratory  inovemenis. 
Expiration  is  lc«5  under  muscular  control;  the  catch  in  the 
inspiration  is  partly  at  least  an  effect  of  broken  muscular  in- 
nervation; .to  that  just  to  the  extent  that  the  expiration  is 
muscular  it  partakes  of  the  jerky  character  of  the  whole 
muscular  proce.<is. 
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The  sob  appears  to  be  a  later  symptom  of  the  cry  persisting 
after  the  flow  of  tears  has  ceased  In  a  case  recently  obscr^-ed, 
the  child  was  seen  after  tears  bad  ceased;  the  marks  were  still 
upon  the  fnec,  vocnlization  had  also  discontinued,  but  he  was 
stil)  sobbing  violently  with  a  movemeut  much  like  hiccough. 
This  appears  to  be  typical.  The  lale  appearance  or  the  per- 
sistcucc  of  the  sob  as  an  clement  of  the  cry  is  clear  coongh  but 
tlie  time  of  its  appearance  is  less  easily  determined.  The  evi- 
dence is  not  conclusive  but  it  is  indicated  that  the  sob  ap])ears 
after  and  relieves  the  lamp  in  the  throat.  Vet  in  some  cases 
It  was  ob.4er\-ed  to  be  pre.sent,  at  least,  as  a  tension  of  the  dia- 
phragm, when  tbe  eyes  were  mctcly  suffused  with  tears,  and 
the  sensation  in  the  throat  scarcely  noticeable;  it  was  then  ap- 
parently simultaneous  with  thcs^;  symptoms.  It  may  not  only 
persist  after  the  tears  have  discontinued  but  it  may  appear  in  a 
paroxy.sm  tlial  involves  nu  shedding  of  tears  at  all.  The  Hob 
seems  to  be  essentially  human,  though  it  is  not  necessary  to 
the  crying  spell;  tears  may  How  without  it.  It  seems  to  be 
characteristic  of  the  climax  of  the  cry  and  Lt  probably  always 
present  when  the  paroxysm  is  intense  It  seems  to  be  always 
absent  in  tbe  cries  of  animals. 

These  points  arc  still  further  involved  by  the  fact  that  in  the 
adult  and  in  ca<«s  when  the  stimulus  is  intense,  the  crying 
may  bcKin  with  the  .sob.  It  is  quite  )xis.ttble  that  there  is  al- 
ways in  the  cry  a  disturbance  of  the  respiration,  but  that  it 
dOM  not  always  appear  cither  to  outside  observation  or  to  in- 
trospection, unless  it  is  pronounced. 

There  is  no  cenain  testimony  in  the  returns  as  to  the  location 
of  the  beginning  of  the  convulsive  movement  of  the  cry. 
Twenty-five  observe  that  the  throat  is  prominently  affected. 
But  some  other  part  of  the  body  ts  usually  also  mentioned  as 
prominently  affected.  The  diaphragm,  the  chest,  abdominal 
walls,  stomach,  lungs,  thorax,  or  the  abdomen  as  a  whole  are 
repeatedly  referred  to  in  the  papers. 

Some  anatomical  expJMiiatiQn  for  these  ^-aried  phenomena  is 
found  in  the  wide  distribution  of  the  pneumogastric  nerve,  and 
its  intimate  connection  with  the  solar  plexus  of  the  sympathetic 
system. 

Tears.  The  young  iufant  does  not  shed  tears,  and  the  age 
of  first  appearance  in  sufficient  quantity  to  be  seen  upon  tbe 
cheek  varies  from  two  to  five  months,  according  to  different 
obser^'ers.  According  to  Darwin's  observations,  they  fir.st  ap- 
peared at  i39lh  day  (7,  153).  But  he  quotes  others  who  place 
this  date  at  20,  84,  no,  104  days.  Prey er  observed  tears  on 
the  ajd  day  (33).  Perez  places  this  onset  at  between  two 
and  three  mouths  (32,  p.  66),  while  Mrs,  Moore  has  observed 
their  appearance  as  early  as  the  sixteenth  week  (30),  Miss 
Shinn  at  one  month  (41),  Lowden,  at  53  days. 
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After  tbeir  first  appearauce  tbey  remaia  thTouf[ltaut  life 
conncclcd  with  \hv  tyjiica!  cry;  they  may  remain  as  the  only 
visible  symptom  of  the  cr>'-  I"  regard  to  the  time  of  appear- 
ance of  tearA  in  the  paroxyatn,  the  retunta  are  not  coiic!u:«ivc; 
fifty-tivc  say  that  they  arc  ihc  first  symptom  to  appear;  sixty- 
three  Kay  that  the  lump  in  the  throat  precedes. 

The  pro[)ortion  of  the  entiTe  sjwll  over  which  tears  continue 
is  also  not  definitely  determined.  There  appear  to  be  tadi^ndual 
difierenceit.  In  iiome  casett  tears  cease  early  in  the  spell;  in 
others  they  persist.  But  all  who  mention  the  point  maintain 
that  the  tears  cease  before  the  end  of  the  crying  »»  a  whole. 
One  .say*  "about  two-thirds  of  the  whule  period;"  another 
speaks  of  the  dry  sob  remaining  after  tears  have  ceased. 

Runuiti!;  of  the  iio.se  during  crying  is  mentioned  in  some 
cakcs.  This  indicates  that  n  ix>rlion  of  the  tenrs  have  passed 
down  the  uasal  duct  instead  of  overflowing  iu  the  eye. 

The  rate  of  secretion  of  the  tears  appears  to  be  another  ^-ari- 
ablc  characteristic;  in  some  the  rale  is  said  to  be  faster  at  the 
beginning  of  the  cry;  others  say  that  tears  increa.se  as  the  cry- 
ing continues.  Ivxcessive  shedding  of  tears  seems  to  be  aa 
idiosyncrasy.  They  appear  to  be  much  more  easily  stimulated 
in  .some  than  in  otheis.  perhaps  autte  independently  of  the 
amount  of  feeling.  Instances  are  given  by  the  correspondents: 
as,  for  example,  a  man  who  always  sheds  learn  when  he  reads 
anything  that  is  in  the  least  pathetic.  Allngclher  twenty-eight 
cases  were  mentioned  among  the  returns  iu  which  there  was 
said  to  be  a  tendency  tow-aid  excessive  shedding  of  tears.  The 
abfiolnte  capacity  of  the  giands  is  sometimes  vcr>'  great.  Dar- 
win tells  of  an  idiot  who  cried  the  entire  day  on  discovering 
the  aesthetic  blunder  of  having  shaved  his  eyebrows  to  promote 
their  growth.  (7,  pp.  155-156.)  Other  cases  of  long  continued 
shedding  of  tears  were  meniioned  in  the  returns.  One  had  the 
eye*  continnnliy  suffu-Ned  with  tenr^,  so  that  it  was  necessary 
to  repeatedly  wipe  them  away. 

Teats  are  but  little  under  direct  control  of  the  will.  Three- 
fourths  of  the  an.swers  to  the  question  as  to  whether  tears  cau 
be  repressed,  contained  the  statement  that  they  cannot,  or  gave 
conditional  an.swers.  One  snys,  "only  for  a  time."  Another, 
"only  when  the  feeling  can  be  conquered  '  "It  is  imp»s.sible 
when  one  is  alone  or  when  the  influence  of  society  is  wanting," 
Similar  conclusions  are  reached  by  the  observers  in  regard  to 
artificial  crying.  In  this  connection  it  was  .said  by  fifteen  of 
sixteen  observers  that  the  tears  are  the  hardest  part  to  manage. 
One  says  "Unless  I  am  really  sorry,  I  can  never  shed  tears." 
One  found  that,  in  trying  to  cry.  she  could  sob,  and  bring  the 
tears  to  the  eyes  Imi  conld  not  shed  many  nor  get  the  peculiar 
BMifiatioas  of  a  real  cry.     Others  seemed  to  mauaj^e  better  and 
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on«  relate!!  that  "if  the  face  was  contorted,  tears  wonid  How 
and  a  feeling  of  depression  would  follow."      Another:  "I  took 

fiart  in  a  play  iu  wbicb  I  was  obliged  to  feign  crj-iug.  After  a 
ittte  I  began  to  sigh  and  muan,  and  iu  a  short  time  I  wa.-t  really 
cr)'iQg."  A  welt-lciiown  actor  was  asked  how  he  managed  to 
weep  at  will,  and  replied,  "I  call  up  tlie  image  of  my  dear 
father,  who  is  dead." 

It  is  likely  that  most  of  the  instances  reponed  are  cases  of 
manipulation  of  (he  feelings  rather  than  direct  control.  All  the 
accessory  efiorts  are  probably  merely  mechanisms  that  resalt 
iu  conjuiiug  up  the  sad  feelings. 

The  effort  lo  excite  tears  deliberately  implies  their  intimate 
relatiou  to  a  depressed  feeling  since  tbcir  effecliveuess  consists 
in  exciting  a  sympathetic  feeling  in  the  minds  of  those  lo  whom 
they  arc  addressed.  That  "tears  are  woman's  most  effective 
weapon"  we  arc  continually  reminded  in  our  returns.  All  ex- 
cept two  of  fifty  writers  who  have  de»cril>ed  the  effect  of  tears 
of  parents,  teachers,  and  friends,  upon  their  conduct  arc  agreed 
tipon  the  great  effectiveness  of  tears  to  conquer  a  stubborn  will 
or  subdue  passion,  when  everything  else  fails,  "They  caused 
sorrow  and  regret  over  my  misdeeds."  "They  affect  tne  when 
nothing  else  will."  "I  ncv-er  saw  my  mother  cry  but  once  and 
that  moved  mc  more  deeply  than  anything  else  in  my  life," 
"When  my  parents  or  friends  cry  over  my  conduct  I  feel 
ashamed  of  myself,  and  make  rc.-«lves  to  be  better  in  the 
future." 

Tears,  although,  of  course,  common  iu  both  .sexes,  and 
more  common  in  women  than  in  men.  are  posMbly  more  fre- 
quent in  proportion  among  the  males  in  some  races  than  in  our 
own.  The  crying  of  both  sexes  lias  been  csi>cci!illy  mentioned 
in  writers  about  the  negroes,  Indians  in  the  Hcada  aud  Tlinget 
trities,  the  Japanese,  the  Samoans,  the  Sandwich  Islanders,  and 
the  Maoris.  The  evidence  is  strongly  in  favor  of  the  view 
that  tears  are  more  frequently  shed  among  the  lower  races  of 
mankind  than  among  civilized  peoples.  A  Maori  chief  cried 
like  an  infant  because  certHin  sailors  sprinkled  flour  on  his 
choice  clothes  (7,  p.  155).  Children  al.-%o.shed  more  tears  ihau 
adults;  it  seems  to  be  the  current  opinion  among  the  corrc«- 
spondents  that  tears  "last  longer"  in  childhood,  but  there  is 
DO  conclusive  evidence.  Some  who  have  answered  the  question 
have  doubtless  been  led  astray  on  this  point  by  inferring  that 
because  children  "cry"  more  they  shed  more  tears.  Many  of 
the  cries  of  the  young  child  arc  vocal  in  their  nature  and 
tears  are  entirely  wanting.  This  is  especially  true  of  the  angry 
cry.  Of  the  angry  cry  it  is  said  "the  flow  of  tears  was  not 
verj'  great."  Of  twenty-nine  who  have  referred  to  the  tears  in 
the  angry  cry,  fourteen  observe  that  ihey  are  less  frequent,  and 
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eight  declnre  that  th«>-  are  characleri-tticAlly  absent.     In  twn 

cases  of  the  five  in  which  tears  were  mentioned  in  connection 

with  the  cry  from  fear,  the  tears  were  said  to  flow  only  after 

the  danger  was  over.     That  Ihe  active  form  of  the  cry  from 

fear  is  tearless,  is  suggested  by  the  answers  to  the  question 

about  the  inhibitory  effect  of  fear  npon  the  cry.     Fonrteen  out 

^  of  tweuty-one  say  that  fear  inhibits  the  cry.     One  says  that 

B  intense  fear  inhibits  crying;  another  that  if  fear  is  not  too  in- 

^  icuse,  crjing  will  result.     The  transition  from  this  upper  limit 

to  the  tearful  level  is  indicated  in  such  replies  as  the  following: 

■  "Fear  is  likely  to  cause  numbne.'sH  at  fin«,  and  then  tears." 
In  general  the  active  element  in  the  emotional  state  inhibits 
the  tears  though  it  may  not  have  any  effect  in  le.sseuing  the 
vocalizntion.  and  may  increase  it.  In  fear,  for  example,  the 
more  intense  form  is  one  of  inhibition  of  both  movement  and 
the  cry,  then  at  a  little  lower  level  screviming  predominates, 
and  in  the  fear  that  is  more  largely  representative,  tears  are 
mote  common  and  they  may  flow  freely  after  the  ^ock  of  the 
fear  is  passed. 

■  Intensity  of  emotion,  even  of  sadness,  seems  to  have  the  cSect 
of  tnhitnting  the  tears.  Some  report  that  they  cannot  cry  when 
Ihcy  feel  the  s<iddc5t.  which  evidently  refers  to  the  tears,  since 
other  elements  of  the  cry  are  more  under  the  control  of  the 
will. 

The  shedding  of  tears  from  giief  has  also  been  noticed  among 
the  higher  animals.    Darwin  reports  that  "the  Indian  elephant 

I  is  known  sometimes  to  weep  ....  when  c.iptured  it  sank  to 
titter  prostration,  uttering  choked  cries,  with  tears  trickling  down 
the  cheeks,"  and  again  "the  female  when  distre-^sed  by  the  re- 
moval of  her  young  one  contracted  the  orbicular  muscles  when 
the  trumpeting  began."  Darwin  also  reports  that  one  species 
of  monkey,  the  Macacus  Maurius,  is  known  to  weep  copiously. 
(7.  p.  1G7.) 

Efftds  of  Ciytng.  The  following  examples  will  show  the 
^L  nature  of  the  facts  with  which  one  must  deal  in  treating  of  the 
B  effects  of  crying: 

P..  "If  it  were  not  for  crying  I  tbiolc  people  wontd  go  iDMUie,  not 
hSTing  any  wny  to  jjive  rent  to  their  tecHiij!*." 

F,,  iS.  "I  feel  an  tbuuKti  ftomcone  bud  been  talking  kind  tome  and 
■  great  lo*d  had  bccu  takcD  from  inc." 

■  F.,  ty  SpcnkiDK  of  despair,  "It  wu  alwKyii  felt  before  the  cryiog 
spell,  btit  nerer  after." 

F.,  19.  "After  ray  crying  spell  lam  sure  I  felt  mach  relieved. 
Tbc  nerTouancRR  wu  goue  mxA  I  was  icady  to  eDjoy  life  odcc  more." 

Among  the   fifty-seven    res]x>n.ses.   referring   to  the  adnlt 
,  period  all  bat  three  express  somehow  the  notion  that  the  effect 
'  crying  Ls  good. 
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Tbe  following:  refers  to  cfaildhood: 

v.,  ]3.  s  tnother.    "Dnless  you  can  divert  thcin  let  tliem  rry 
Rtncb  01  tbcy  c«u;  «s  a  mie  tfaey  opptxr  to  be  relieml  after  crying.*' 

Others  refer  to  ibc  common  belief  that  a  baby  that  cries 
moch  U  healthy.  In  sex'eti  of  the  forty-five  referenc«3  to  in- 
fant cries,  the  cry  is  said  to  be  a  good  mcaus  of  exercise;  that 
it  strenKtheDS  the  luDgs  and  the  vocal  cords.  The  reinaiuing 
answers  refer  to  the  use  of  crying  :is  expression. 

All  except  two  of  the  twenty-one  replies  concerning  adoles- 
cence thai  refer  at  all  to  the  expressive  significance  of  the  cry 
also  declare  the  beneficial  results  of  cT>nng.  They  say  "it  is 
good."  "a  relief,"  "acts  as  a  safety  valve." 

The  exceptions  among  these  returns  emphasise  the  fact  that 
there  is  a  limit  of  prolongation  or  seventy  beyond  which  the 
cry  is  not  beneficial  but  harmful.  One  says  that  although  cry- 
ing rdicvcs  the  feelings,  too  much  will  weaken  the  power  of 
control.  Another,  "A  limited  amount  is  good."  "It  is  bad 
for  anger,  good  for  grief."  "The  child  should  crj- when  in 
pain  or  grief."  "The  eflTcct  is  good  if  the  cause  is  genuine, 
nod  the  cr>'iiig  is  not  too  hard." 

Mauy  other  expressions  are  used  to  describe  the  benefits  of 
crying  and  its  limitations. 

Se\*eniy-one  of  the  ninety-four  descriptions  of  the  cry  without 
objective  cause  also  report  the  favorable  results. 

These  are  typical: 

P.,  iS.  "I  htrc  SD  uneasy  feeliiiK  ^^  tltougb  I  eould  not  kit  down 
and  do  Rnylhiiig.  Aller  n  good  cry  I  (eel  erentty  rctte»cd.  It  mcbi* 
U  i(  a  |;ri;at  it-«igbt  bad  beun  XfteJ  from  mv." 

P..  31.  "I  always  leel  relieved  after  sucb  aflpell.  and  things  gen- 
erally look  bright  tn  mc." 

P., —  "I  bare  often  become  so  tired,  diseouraged,  or  nefTOUs  over 
work  and  worry  that  there  seemed  nothing  clac  to  do  but  have  a  good 
cry,  and  after  one  has  ciicd  a  long  time  relief  comes." 

P.  "A  cry  aomclinii'H  relieves  one  of  tb«t  prut  up,  etiifly  feolinc 
and  MeniH  to  lift  a  buideu  that  has  been  rcatiiic  upuu  one.  Too  mucb 
repression  is  bod  (or  the  body  and  the  mind  both;  the  mind  will  not 
work." 

Among  the  answers  to  the  cinei<>tioD  in  reganl  to  unforced  fits 
of  crying,  or  of  "pure  misery"  in  childhood,  forty-ax  of  the 
sixty-one  who  refer  to  the  effectt  declare  that  these  were  bene- 
ficial, giving  a  sense  of  ea'^ing,  refreshment,  or  relief 

Altogether  there  is  abundant  evidence  to  show  that  in  all  of 
the  Icinds  of  crying.  exce;it  the  angry  cry,  though  the  imme- 
diate physical  effect  is  possibly  bad.  the  mental  relief  is  great, 
and  this  seems  to  be  true  of  all  periods  of  life. 

One  says,  "Although  I  felt  exhausted  and  sick  from  cr^-ing 
so  much,  nevertheless  I  felt  relieved,"  "I  was  mentally  re- 
lieved but  phy^cally  tired."  This  state  of  affairs  is  repeatedly 
mentioned  in  the  papers,  with  a  great  variety  of  phrasing. 
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The  termination  of  the  cr>'  hy  sleep  is  frequently  spoken  of 
especially  in  the  cries  of  the  adult.  This  is  quite  nhal  would 
becxpected  ia  th«  typical  condition  after  tlie  crying  »pell,  phy- 
sical exhaustion  and  mental  relief.  There  is  relief  relative  to 
the  prevtoiu  condition  of  excitement  and  a  diminished  store  of 
Dcn'oiis  energy.  Compared  with  the  great  dlstiess  of  the  men- 
tal strain  and  unpleasant  associations,  the  physical  exhaustion 
is  plriisani;  it  is  like  the  tired  or  exhausted  state  that  ensoes 
after  a  hard  day's  work,  pleasant,  if  the  exhaustion  has  not 
been  carried  loo  far.  It  ia  only  wheu  this  limit  has  been 
passed,  and  wc  find  the  exhaustion  greater  than  the  relief,  that 
the  experience  is  predominantly  unpleasant.  If  the  physical 
exhaustion  has  been  carried  still  further,  the  .sea.^e  of  strain 
and  effort  is  not  relaxed;  the  excitement  goes  on;  restoration 
does  cot  begin  and  pain  is  the  exclufurc  result.  When  over- 
exertion is  local  tnerely,  the  result  is  a  slate  in  which  pleasure 
and  pain  arc  mingled,  as  in  the  case  of  a  physical  pain  such  as 
headache  combined  with  a  strong  sense  of  mental  and  physical 
relief 

All  of  these  characteristics  of  over-exertion  may  occur  as  end 
phenomena  of  a  crying  spell.  The  predominance  of  the  pleas- 
ant or  the  unpleasant  effect  seems  to  be  directly  related  to  the 
severity  of  the  spell.  In  every  instance  in  which  ill  effects 
were  reported  as  the  resnlt  of  crying,  the  spell  has  been  said  to 
be  se\ere.  The  conclusion  is  warranted  that  the  crying  spell 
in  itself  naturally  terminates  in  a  ^nse  of  relief,  and  it  is  only 
in  cases  in  which  exhaustion  occurs  that  this  effect  is  obscured. 

That  the  ill  effects  of  a  prolonged  crying  spell  may  be  verj- 
severe  is  clearly  indicated  in  the  returns.  Such  expressions 
ooctir  as  "It  is  a  great  strain  upon  the  nervous  system;" 
"cried  myself  sick;"  '"there  was  lossnt  appetite,  great  physical 
wcaknc^ss,  and  unusual  activity  of  the  heart." 

Among  permanent  or  long-enduring  effects  of  crying  are 
mentioned :  headache,  stupor,  sickness,  exhaustion,  nausea, 
sore  eyes. 

So  far  as  the  references  to  crying  in  literature  are  concerned, 
it  seems  that,  as  compared  with  laughter  with  its  similar  phy- 
siotl  reactions,  the  gCKid  effects  of  crying  have  been  late  in  be- 
coming recogiitjced.  That  laughter  is  good  lioth  phy.sically  and 
morally  has,  according  to  Sully,  become  a  commonplace  to  the 
students  of  literature.  To  quote  his  word.s  'The  uuleanied, 
who  know  nothing  of  diaphragms,  nor  of  congested  veins  need- 
ing to  be  relieved,  have  had  a  shrewd  conviction  that  laughter 
sets  the  current  of  hfe  moving  more  briskly.  Proverbs  such 
as  "laugh  and  grow  fat"  attest  this  common  belief. — The 
learned  Burton  (b,  1577)  quotes  a  number  of  physicians  in 
favor  of  the  ancient  custom  to  cnliveu  the  feast  with  mirth 
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and  jokes. — Mulcaster,  for  example  (bom  about  1530),  gave 
a  high  place  to  laughter  among  his  pfaystcat  or  health-giving 
exerdse"  {44,  pp.  34-35).  Yet  in  none  of  these  accounts  u 
the  beneficial  effect  of  crjing  mentionetl. 

But  appBTcntly  it  is  on!y  recently  that  crying  bascomc  to  be 
recommended  as  a  means  of  physical  develc^metit.  There  is 
now.  however,  considerable  reference  in  medical  literature  to 
the  effect  that  crying  is  beneficial;  that  it  is  an  exercise  in  deep 
breathing,  and  toual  expression.  Others  have  recorU<^)  its 
therapeutic  uses  among  the  insane  for  the  purpose  of  relieving 
mental  strain. 

Further  light  upon  llie  <)uestion  of  the  relation  of  crying  to 
emotional  tone  is  afforded  by  the  replies  to  the  questionnaire 
that  have  to  do  witli  the  topic  of  distraction. 

Inquiry  was  made  as  to  the  favorable  inflnencc  of  diversion 
as  a  relief  from  the  tension  of  giief  versus  the  effect  of  the  cry- 
ing spell;  whether  the  diverting  of  the  attention  would  relieve 
the  tension  permanently  or  whether  there  was  a  tendency  for 
the  stress  to  go  on  iioticath  consciousness  and  break  out  Inter. 
There  are  about  an  eijital  number  of  affirmative  and  negative 
replies  on  this  point.  When  the  cry  is  voluntarily  repre^ed  or 
attention  completely  distracted  for  a  time,  the  tension  does  not 
necessarily  remain  relieved.  When  the  stimulus  is  intense  and 
the  current  of  thought  and  feeling  too  strong  for  diversion,  the 
relief  seems  to  depend  upon  the  power  to  crj';  if  the  tension  con- 
tinues, and  the  victim  is  carried  beyond  the  point  when  tAenat- 
ural  reaction  of  the  cry  is  impossible,  u  slate  of  mind  ensues 
which,  in  its  extreme,  becomes  cnlircly  abnormal  and  may  goon 
to  insanity.  The  natural  expression  of  grief  is  the  cry  and 
gtief  that  has  passed  beyond  thatstage  is  essentially  abnormal. 
An  instance  of  the  effect  of  cr>-ing  upon  the  state  of  tension  is 
related  in  Tennyson's  Princess:   (43.) 

Home  they  bronglil  her  warrior  dead; 

Sbc  nor  twooacd  nor  iiltcrcd  crjr. 
All  lier  maidens.  watchinK.  tnid 

'Sbc  DiusI  weep  or  she  will  die.' 

Then  Ihejr  piaisecl  him.  soft  nod  loyi. 

Called  him  worthy  to  be  lorcd, 
Tmciit  iiiciKl  and  tiohleat  foe; 

Vet  she  ni-ithFr  spoke  cor  moved. 

Stole  a  niatden  from  ber  place, 

Lightly  to  the  warrior  slept 
Took  the  face.clolh  from  his  face; 

Yet  she  neither  moved  nor  w«pt. 

Rose  ■  nurse  ol  ninety  years, 

Set  his  child  apoii  het  kuee — 
Like  ft  summer  tempest  came  her  tears — 

'Sweet  my  child,  I  live  for  thee.' 
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The  niiiiiicns  were  wrong  in  supposing  that  the  outburst 
could  be  induced  by  increasmg  a  sense  of  the  bereavemeut. 
The  experieaced  nur»e  Icnewtbat  it  must  be  diminished.  Proni 
B.  W,  Ricbardton  we  quote,  "As  arule  the  free  escape  of  tears 
relieves  the  heart,  and  saves  the  body  from  the  shock  of  grie£ 
Tears  are  the  natural  outlet  of  emotional  tension."  Yet  he 
notes  that  there  are  exceptions  to  this  rule  and  "we  have  more 
than  once  seen  uncontrollable  weeping  followed  by  serious 
s)'inptomatIc  disturbanc«»  and  effects,  principally  of  the  heart 
and  circulation ;  we  have  known  i  n  term  itte  nee  of  the  heart  beats 
to  be  induced  in  this  way,  and  to  assume  the  most  serious  char- 
acter."  (37) 

It  is  said  that  women  who  are  able  to  find  relief  in  tears  keep 
their  youth  longer  than  those  who  repress  them.  Concealment 
"like  a  worm  in  a  bud"  is  not  only  a  beautiful  poetic  conceit 
but  a  profound  physical  fact.  In  short,  strong  emotion  should 
find  expression ,     'Give  sorrow  words, ' 

Dr.  S.  Weir  Mitchell  says:  "I  am  very  sure  that  the  effect 
of  moml  tears  on  the  child  or  the  women  in  distress  is  to  give 
a  certain  amount  of  mysterious  relief,  the  ultimate  cause  of 
which  it  is  rather  difficult  to  determine.  This  al.so  is  quite 
certain  in  my  experience  with  people  who  have  suffere<l  great 
grief  and  do  not  cr>-  at  any  time,  that  they  are  either  unusual 
types  or  fail  for  want  of  this  secretion  to  get  relief  which  has 
been  of  late  obvious  in  other  cases." 

As  Sully  says  of  laughter  that  "as  a  Ugbt  stimulus  to  the 
nervCK,  it  does  good  by  its  occasional  irrnptton  into  a  domain 
which  would  otherwise  have  too  much  drowsy  monotony."  but 
that  "its  benefits  are  rigorously  circumscribed"  (44  a.  p.  37); 
so  we  may  say  that  crying  is  a  simitar  interruption  to  overcome 
a  graver  condition.  The  good  effects  of  crying  arc  relative. 
They  nrc  relief  from  pain  rather  than  a  source  of  exul>erance, 
vitality,  and  life.  After  a  crying  spell  life  is  more  often  made 
tolerable  than  enviable. 

Other  effects  of  crying  arc  seen  in  the  cases  of  people  who 
are  normally  given  to  strong  self-control.  Of  the  twenty-four 
answers  de-scribing  examples  of  crying  in  persons  usually  self- 
controlled,  eleven  say  that  the  result  is  physical  exhaustion 
and  prostration.  In  one  case,  the  illuess  lasted  for  a  month. 
Cr>-iug  spelU  that  occur  after  long  control,  as  during  the  ill- 
ness of  friends,  are  likely  to  be  especially  severe  and  exhaust- 
ine.  One  report  contains  an  account  of  the  difference  in  the 
effect  upon  two  sisters  who  hitd  lost  their  mother.  One  broke 
down,  at  once,  and  could  not  control  her  grief  After  the  grief 
had  cxpendc<l  itself  she  rapidly  grew  cheerful  and  liked  to  talk 
about  her  mother.  The  other  sister  shed  no  tears,  but  went 
about  the  neces.sary  duties,  and  only  aAer  about  a  week  did  ber 
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grief  find  expiesMon.  Th«o  6li«  broke  down  and  nas  ill  for 
several  weeks.  AnotlicT  exEinipl«  almiwt  identical  in  nature  is 
reported. 

Id  r^ard  to  such  differences,  it  is  likely  that  in  the  6tsX 
case  the  emotional  nature  was  rclattvcl>'  lighter  and  the  ex- 
pression of  grief  less  intense.  In  the  secoiid  a  greater  physical 
vigor  withstood  for  a  longer  time  the  oulhrcak.  Where  there 
is  already  ncr%-ous  weakness  it  is  likely  that  the  cry  point  ts 
more  r«adily  readied;  the  accumulation  is  not  so  great,  and 
the  exhaustion  therefore  relatively  less. 

Summary  of  Pari  11.  Both  in  its  aspects  as  observed  by 
thos*  who  have  answeretl  the  (iue>lioiinairi:  and  viewed  »h  a 
physiological  process,  crying  is  a  very  complex  phenomenon. 
Its  description  and  explanation  is  necessarily  difficult.  Still 
the  cry  prescDls  itfcU  as  a  somewhat  uniform  scries  of  acts, 
though  with  very  decided  changes  in  ibnn  due  to  age  and 
possibly  other  conditions. 

Briefly  stated  the  essential  elements  of  crying  are  changes  in 
circulation  of  a  very  widespread  and  general  kind,  character- 
istic body  attitudes,  lump  in  the  throat,  vocalization,  sobs  and 
tears.  The  attitude  of  body  varies  with  the  cause  of  the  cry; 
the  typical  attitude  of  tlie  grief  cry  is  one  of  collapse.  The  at- 
titudes of  grief  in  ceremonials  further  illustrate  this  point  and 
bring  ont  ihe  fact  that  crying  is  closely  related  to  actions  of 
abasement  and  self-torture,  renunciation  and  even  suicide. 

Vocalization  iu  the  cry  comes  early  in  the  series  of  acts  and 
it  is  the  first  feature  of  the  cry  to  attract  attention  in  the  life 
of  the  individual.  There  is  also  more  vocalization  among  primi- 
tive races  than  among  the  civilized.  It  is  from  the  "cry"  as 
call  for  hel](,  which  is  clearly  its  function  in  the  cry  of  anger, 
fear  and  buuger,  that  language  has  iu  part,  at  least,  developed. 

The  lump  in  the  throat  is  a  mysterious  element.  It  appears 
to  precede  the  tears  in  the  cry  and  to  be  related  closely  to  the 
beginning  of  the  sob.  Connected  both  with  swallowing  and 
breathing,  its  function  seems  to  connect  it  both  with  the 
mechanisms  of  respiration  and  digestion. 

The  sob  \i.,  for  the  must  part,  a  late  symptom  of  the  cry;  tt 
begins,  thoagh  there  are  exceptions  to  this  rule.  later  than  the 
other  symptoms  and  remains  after  they  are  suppressed.  It  is 
absent  in  the  yonng  child,  and  there  are  but  few  references  to 
it  in  the  ethnological  literature.  It  appears  to  belong  especially 
to  deep  grief  and,  typically,  to  adult  grief.  Like  the  lump,  it 
is  connected  both  with  respiration  and  movements  different 
from  those  of  respiration.  It  usually  comes  as  a  climax  to  the 
crying  spell. 

Tears  are  absent  during  the  first  few  weeks  of  life  save  in  ex- 
ceptional cases.     They  are,  of  all  the  elements  of  the  cry,  the 
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St  under  conlrol  of  the  will.  Aud.  although  the  evidence 
on  the  point  is  not  conclusive,  there  appenrit  to  t>e  more  shed- 
ding of  tears  in  the  young  child  aud  among  primitive  peoples. 
The  cries  of  anger,  fear  and  hunger  of  the  youug  child  are  rel- 
atively tearless;  it  is  the  grief  cry  that  is  essentially  the  tearful 
cry. 

The  effect  of  crying  is  declared  good,  hot!)  by  the  observers 
who  have  reported,  and  by  medical  opinion.  The  good  cficct 
is  felt  in  a  mental  rather  tbau  a  phyMcal  relief,  since  the  pby- 
sicol  result  is  cotntnouty  exhaustion.  Some  medical  Dpinion 
sopports  the  vievr  that  crying  is  a  helpful  stimulation  in  the 
young  child  and  that  the  cry  resulting  from  grief  aid.t  a  slug- 
gish circulation  and  nhto  nSbrds  some  kind  of  a  relief  from  a 
tension  or  overcharged  condition  of  the  nerves. 

There  are  two  groups  of  symptoms  or  dements  in  the  cry. 
The  Grst  group  develops  earlier  and  belongs  more  especially  to 
the  cries  of  hunger,  paiu,  fear,  auger;  it  has  more  vocalization 
and  less  tears.  The  deep  inspirations  and  holding  of  the  breath 
go  with  this  but  there  appears  to  be  very  little  or  no  sobbing. 
Unfortunately  there  is  little  evidence  in  regard  to  the  facial 
movements  accompanying  this  cry.  All  of  this  complex  com- 
prisea  the  cry  that  is  a  call  for  help.  It  is  more  active  than  the 
second  form.  The  srcond  complex  of  symptoms  comprises  the 
sob,  the  lump  in  the  throat,  the  collapsed  position,  the  lack  ot 
vocalization  and  almndaut  tears.  It  i.t  passive  and  goes  espe- 
cially with  the  ho[ieless  state  of  mind.  The  two  forms  surely 
overlap  in  the  life  of  the  individual  and  the  symptoms  of  the 
two  become  mixed.  The  tears  and  the  deep  inspiration,  espe- 
cially, appear  to  accompany  both  phases  of  the  cr}*. 

These  two  forms  of  the  cry  are  not  to  be  thought  of  as  en- 
tirely separate  but  rather  as  representing,  probably,  different 
forms  of  physical  reaction  or  expression  at  different  moments  of 
A  situation,  which  is  characterized  by  helplessue.ss  and  a  lack 
of  individual  adaptation  to  situations. 

It  remains  now  to  examine  the  cr>'itig  situation  more  mi- 
nutely, with  special  reference  lo  any  theories  that  have  been 
proposed,  to  explain  the  movements  that  occur  in  it.  We  shall 
find  ourselves  confronted  with  a  mass  of  interpretation  of  these 
acts,  which  can  best  be  called  the  phy^ologkal  or  mechanical. 
Whether  the  crying  acts  have  any  further  significance,  aa  oo- 
oidinHte<l  or  adaptive  acts,  can  be  decided  only  after  s  more 
exhaustive  search  into  the  origin  and  function  of  the  atntctarea 
that  are  involved  in  crying  than  has  yet  been  made  by  any  one. 

III.    Thkokibs  aNu  Inthrpbatation  op  Data. 

This  section  consists  of  (I)  a  r^sumi  ofi,-irws  io  regard  •» 
crying.     (II)  A  study  of  crying  as  a  phymcAopal  act.     Tke 
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elements  of  tbe  process  as  Ibey  appear  to  introspection 
observation  are  each  treated  under  three  heads  (a)  aoatomical, 
indtiding  especially  a  description  of  the  oervoiis  mecbatilsm 
iuvolveij;  (b)  embryologk-al ;  the  geiicti.i  of  tbe  structures  ia 
the  human  individual:  (c)  zoological;  a  study  of  the  develop- 
ment of  the  structures  in  the  race.  With  such  evidence  at 
hand  the  theories  of  crying  can  more  intelligently  l>c  estimated. 
(Ill)  the  constiucdoa  of  an  inteipretatioo  of  tbe  crj-ing  act  as 
a  whole. 

(I)  The  Theories.  The  scattered  facts  and  theories  about 
crying  relate  for  the  most  part  to  two  aspects  of  tbe  process.  (I) 
its  usefulness,  as  a  large  physiological  reaction  of  some  kind 
either  to  stimulate  the  circulatory  mechanism  when  it  is  de- 
pleted by  grief,  to  revive  the  meta)>olic  process,  or  lo  relie\-e  the 
overcharged  nervous  system.  These  explanations,  which  ac- 
count for  the  fact  that  crying  has  survived,  are  thought  suffi- 
cient as  a  theory.  They  include  references  lo  the  good  effect 
of  CTj'ing  in  the  young  child  as  exercise  and  to  the  use  of  tears 
or  tbe  acts  that  accompany  the  shedding  of  tears.  These  views 
can  be  called  physiological  or  mechanical  theories  of  crying. 
The  second  group  of  suggestions  relate  to  the  development  and 
preservation  of  the  crying  act  as  language,  i.  e.,  a  means  of  ex- 
pression of  need. 

The  mechanical  theory  of  crying  can  be  expressed  as  fol- 
lows: When  in  a  stage  of  passive  grief  the  victim  is  in  a  state 
of  apathy  and  collapse,  with  sluggish  circulation  and  slow  vital 
processes,  the  depressed  state  is  relieved  in  one  of  two  ways; 
the  cunsoling  friend  is  likely  to  interrupt  and  urge  the  suGTcrer 
to  voluntary  exertion  and  to  divert  the  trend  of  thought  into 
new  channels.  If  the  effort  is  effective,  the  fatigued  cortical 
centres  obtain  rest  and  nutrition  is  increased  through  the  im- 
proved reiipiratian  and  circulation  that  has  been  brought  about 
by  tbe  action.  (7.  pp.  79-80),  But  when  the  sufferer  is  left  to 
himself,  unpleasant  trainsof  associations  are  followed  up,  tbe  de- 
pressed feeling  is  increased  by  them  and,  in  return,  reacts  upon 
them,  tbe  energy  becoming  lower  and  lower  until  there  is  an  out- 
break in  a  nerve  storm  of  weeping.  When  the  shock  of  grief 
is  sudden  we  h.nve  the  same  series  of  events  foreshortened.  The 
natural  tendency  is  to  hold  tbe  breath;  there  is  a  disturbance 
of  the  heart  and  stagnation  of  the  vital  functions.  The  weak- 
ness of  the  knees  and  the  prostrate  altitude  are  signs  of  the 
bodily  weakness.  Now  but  a  .small  stimulus  i.s  suf&cient  to 
npset  the  mental  and  nervous  eqiuiibrium  already  strnincd.  In 
either  case,  in  tbe  midst  of  the  voluntary  cessation  of  activity 
and  function,  nature  takes  the  case  into  ber  own  hands  and 
produces  the  same  physiological  eScct  to  restore  and  to  re-stim- 
ulate tlie  action. 
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For  an  explanation  of  tears  wc  arc  largely  indebted  to  Dar- 
win whose  theory  is  liriefly  this.  During  any  violent  expira- 
tion, as  in  screaming,  the  external,  the  intrn-ocitlar,  ami  the 
retro-ocular  vessels  of  the  eye  are  affected  in  two  ways  ( i )  by  an 
increased  pressure  of  blood  in  the  artericH,  (2)  by  the  return  of 
blood  being  impeded.  It  is  certain  that  both  the  arteries  and 
the  veinK  of  the  eye  are  more  or  less  distended  during  violent 
expiration.  Now  nature  has  taken  precaution  ngainst  injury 
to  the  delicate  structures  of  the  eye:  to  prevent  the  eye  becom- 
ing gorged  with  blood,  tbc  eyelid  is  spasmodically  contracted 
and  holds  it  lightly  against  the  cushion  of  the  socket  ihus  pre- 
venting an  undue  expansion  of  the  capillaries  of  the  eyeball 
and  those  immediately  surrounding  it.  This  movement  in- 
volves a  raising  of  the  inner  ends  of  the  eyebrows,  which 
occurs  simultaneously  with  the  downward  and  outward  move- 
ment of  the  comers  of  the  mouth,  that  gives  the  typical  ex- 
pression of  ihe  crying  face.  (7,  p.  147.)  "Wrinkled  forehead, 
with  eyebrows  drawn  together,  closed  eye.s.  ui)-drMwn  nose,  and 
open  mouth"  is  a  description  of  a  crying  child  in  our  returns. 
The  coiiNtani  and  energetic  movements  of  the  face  are  often 
seen  in  the  cases  of  hypochondriacs  and  melancholies.  (7,  p. 
185.) 

I>arwin  adds  that  "it  is  an  important  fact  to  be  considered  in 
any  theory  of  the  secretion  of  tears,  from  the  mind  being 
afiected,  that  whenever  the  muscles  aboni  the  eye  are  strongly 
and  involuntarily  contracted,  in  order  to  compress  the  blood 
vessels,  thus  to  protect  the  eyes,  tears  are  secreted  often  in 
sofiicient  abundance  to  roll  down  the  cheeks.  This  occurs 
under  the  most  opposite  emotions,  and  under  no  emotion  at 
all — the  sole  exception  being  in  the  infant,  who  does  not  shed 
tears  until  from  the  second  to  the  fourth  month. "    (7,  p,  163.) 

The  overflow  theory  of  the  expression  of  crying  is  related  to 
the  play  theories  of  Spencer  and  Schiller  (4s,  39).  This  view 
is.  that  when  there  is  a  condition  of  highly  charged  ncrv'ous 
structure  or  over-nouri.shed  cells,  discharge  in  the  line  of  the 
least  resistance  tends  to  take  p1ac«.  Such  spreading  of  energy  is 
made  to  account  for  much  of  the  action  such  as  occurs  in  cry- 
ing aud  laughing.  Those  writers  who  have  been  influenced  by 
tfajb  theory  have,  as  for  example.  Sully,  been  prone  to  see  a 
very  close  relation.4hip  between  Laughing  and  crying.  Sully 
£ives  examples  in  which  the  laugh  and  the  crj- occur  in  con- 
nection with  the  wrong  stimulus,  e.g..  a  shock  of  unpleasant 
news  will  pnxUice  laughter  and  the  reverse — and  this  is  not  a 
pathological  but  a  very  common  phenomenon.  The  langh  that 
follows  after  a  strain  of  dignified  behavior,  the  nervous  cry 
after  a  shock  of  fear  or  after  close  attention  or  prolonged  grief, 
shows  that  tbc  laugh  is  a  result  of  a  relaxation  from  a  tense 
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snrcbar^d  conditiou  of  the  nervous  system.  W'htm  the  i~ 
maud  for  tension  is  relaxed  tliere  is  a  dUiwrsiou  of  energy  and 
the  laugb  lakes  place.  The  cry  is  also  precrdcil  !)>■  »  slate  of 
tension;  and  their  difference,  according  to  this  view,  is  largely 
a  matter  of  difference  in  the  manner  in  which  the  release  takes 
{dace.  In  the  case  of  the  Ungb  there  is  an  inteiruptioii;  in  the 
case  of  the  cry  the  tension  increases  until  resistance  is  over- 
come. 

Close  resemblance  in  the  vocalization  of  the  laugh  and  the 
cry  has  been  pointed  out,  and  the  fact  that  oftentimes  the  two 
are  not  distinguishable  by  their  vocal  expression  aUme.  Text- 
books of  physiology  often  call  attention  to  the  resemblance  of 
the  laugh  ami  the  cry,  pijiiiiini;  out  that  the  diief  dtflereiicc  is 
in  the  facial  expression,  and  that  the  physiological  events  are 
very  simitar.  Simil.irity  is  again  attested  by  the  fact  that  the 
laugh  is  often  accompanied  by  a  flow  of  tears. 

Stich  a  likeness  is  very  well  explained  by  the  overflow  the- 
ory, for  the  laugh  and  the  cry  are  most  similar  at  the  point  of 
greatest  intensity.  According  to  the  laws  of  spreading  of  reflex 
action,  when  the  stimulus  is  intense  enough,  structures  are 
brought  into  piny  in  a  reguhir  order  and,  at  sufTicicnt  degree  of 
intensity,  the  physiological  expression  of  emotions  arc  similar. 
Hence  the  ea.<ie  of  the  transition  from  the  laugh  to  the  cry. 
As  Sully  says,  "The  extremes  of  boisterous  mirth  and  grief 
seem  to  approach  each  other."  Dam-in  explains  the  case  of 
the  tnin.<<iti<>n  and  tliecloise  itimilaiity  of  the  laugh  and  the  cry, 
by  the  close  similarity  of  the  spasmodic  movements."  (7. p. 
208.)  "When  the  motor  centres  are  engaged  in  the  full  swing 
of  one  mode  of  action  they  may  readily  pass  to  the  other  and 
partially  similar  action."    C44.  a,  p.  70.) 

It  is  unquestionable  that  there  U  truth  tn  the  views  in  re- 
gard to  the  overflow  of  nervous  energy  or  stimulation,  when 
action  is  intense.  This  fact  serves  to  confuse  emotional  ex- 
presftion,  and  dutihtless  crying  both  as  shedding  of  tears,  and 
as  a  larger  physiological  reaction  occurs  purely  as  a  rcstilt  of 
mechanical  .stimulation,  or  spreading  of  effect  ol  stimulation. 
But  it  is  very  doubtful  whether  this  theory  will  explain  all  of 
the  crying  rcactiou  or  the  essential  difierences  and  likenesses 
in  crying  and  laughing. 

The  experiments  of  Dumas  (8)  upon  the  physiological  ac- 
companiments of  joy  and  sadne.<is,  and  his  interpretation  ol 
them,  make  an  important  contribution  to  the  subject  of  cry- 
ing. 

Dumas  found  l)oth  in  joy  and  in  sadness  an  active  and  a 
passive  stage,  quite  distinct  in  character  from  each  other.  In 
grief  the  excited  or  resistant  stage  is  one  of  over  excitatioD, 
increased  beart-btat  and  respiration,  and  vasomotor  constric- 
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Hour  leading,  on  account  of  the  inten.<«e  effort  which  it  demands 
of  the  organism,  to  a  period  of  fatigue  or  sadness.  The  passive 
stAgt  has  oppoiiite  physiological  cliaracteriblics;  it  is  a  slate  of 
cesMtlOD  of  struggle  against  the  sitnalion.  The  two  states 
commoDl)'  altetnate. 

The  tears,  accordin];;  to  Dnnias,  belong  to  the  excited  suge 
of  sorrow  in  which  tbvFc  is  active  cardiac  excitation  and  periph- 
eral faso-diiatalicm  and  net  a»  I.aitge  niainlains  to  a  period 
uf  reaction  or  relief  from  vasomotor  contraction.  The  tears 
go  with  ted  face,  swollen  eyelids,  etc. .  and  other  signs  of  active 
secretion!*,  urine,  etc.,  the  re»tilu  of  circular  hyperaciivily  and 
va»oHlilatation. 

He  agrees  with  Descartes  in  saying  that  extreme  sadness  is 
the  sadness  that  yields,  the  less  profound  sadness  that  which 
resists. 

Tliiii  "resistant"  theory  of  the  phenomena  of  crying  is  im- 
portant, and  is  in  accord  with  the  view  developed  Inter  in  this 
paper,  in  which  attempt  is  made  to  interpret  biologically  the 
body  activities  in  crying,  though  it  must  fw  noticed  that  the 
"resJstaiKe"  iu  the  active  stage  is  non-adaptive,  l»oth  in  its 
mental  and  physical  aspects,  and  need.-s  more  explanation  ihaa 
it  in  itMrIf  aff'irds,  of  the  crying  situation. 

Another  view  of  crying  is  developed  from  the  nature  of  the 
cry  as  a  call  or  expres.>ion  of  a  need.  This  is  best  stated  by 
Powell.  '  "Those  naturalists  who  are  also  peycbologists  explain 
the  origin  of  weeping  in  irritation  in  which  the  e>-es  arc  sub- 
jected to  -■'moke.  dust,  or  other  foreign  particles,  and  from 
scratches  and  blows.  Primitive  man  seized  upon  this  natural 
effect  of  discomfort  to  artificially  produce  wc«ping  in  order 
that  hemight  express  grief  to  others  (j4:CXLn).  When  used 
at  first  it  was  difficult,  but  it  .ipeedily  became  ea.-^y.  and  becom- 
ing ea»y  it  gradually  became  habitual,  and  finally  instinctive  by 
infaerilancc.  Thus  n'eeping  became  a  linguistic  sign  .  .  . 
like  other  sign.s  of  emotion  it  may  be  us«d  in  the  practice  of 
deception.  Similarly  the  sob  has  otiginated  iu  the  practice  to 
simulate  movements  of  pain  and  as  in  the  cone  of  tears,  "habit  has 
made  it  in-stinctivc.  but  its  tnie  nature  as  an  artificial  sign  is 
plainly  exhibited  when  sobbing  is  simulated"  (34:  CXLI). 

Inadequate  a.s  thi.-i  theory  is  to  explain  the  origin  of  crying, 
it  serves  the  purpose  of  emphasizing  the  manner  in  which  the 
cry  has  been  built  upon  and  coniplicited  by  being  turned  in 
many  ways  from  its  course.  It  is  quite  true,  as  Powell  says, 
that  "emotional  signs  are  especially  characterized  by  multi- 
iariou!!  meanings,  for  this  reason  emotional  language  ts  highly 
ambiguous,  and  a  ready  tool  for  deception  (34.  c).  But  it  is 
not  .so  certain  that  the  symbolic  nature  of  crying  is  illustrated 
by  its  use  iu  various  forms  of  crying  for  effect.     Crying,  how- 
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ever,  n»  the  retnms  to  l!ie  <jtn?-stionaaire  show,  does  undergo  a 
high  development  as  conscious  expression.  Many  report  its 
use  habitually  as  a  tool  of  deception;  it  is  often  accompanied 
by  imnginntive  dramas  of  self  jiity,  etc.,  qnite  lemotc  from  its 
natural  idcationless  expres«on. 

Chamberlain  ha^  pointed  out  the  significance  of  the  cry  in 
relation  to  the  development  of  language,  and  that  language 
has  a  large  root  in  the  cry.  There  are  two  language  elements, 
in  fact,  iti  the  animal  cr>-,  (i)  the  spontaneous  reflex  cry  of 
emotion,  (j)  the  significance  of  the  interjection,  the  cry  of 
warning,  threat  or  .snmmou.t.  and  the  great  variety  of  meaning, 
which  is  possible  to  a  single  verbal  symbol  by  a  mere  %'arialion 
in  its  tone.  By  means  of  stress,  reduplication,  and  intonation, 
language  has  been  developed  (4  b.  pp.  M8-M9).  Whatever 
the  natural  ba.sis  of  the  cry,  it  is  still  more  highly  convention- 
alized in  the  mourning  ciistomj)  of  primitive  and  civilized 
peoples.  Here  the  form  of  expression  rather  than  the  emotion 
Itself  is  built  upon,  and  art  develops  out  of  sorrow.  diSusiag 
the  feeling  and  subordinating  it  to  the  consciousness  of  the  ex- 
pression. Music,  too,  has  one  of  its  roots  in  the  cry.  which  de- 
velops through  the  rhythmical  lamentation  and  the  simple  dirge 
into  more  coniplex  forms. 

Wundi  rejects  this  explanation  (/.  ^.,  Darwin's)  seeing  in 
the  lachiynial  glands  derivative  pialn  assuaging  organs.  The 
secretion,  which  is  continuous,  cleanses  the  eye  from  foreign 
bodies,  such  as  dust  and  insects,  etc.  As  the  visual  images  arc 
the  moxl  important  of  all.  the  shedding  of  tears  would  l»e  an 
unconscious  eSort  to  drive  away  sad  representations,  hax'ing 
for  its  foundation  an  analogy  between  the  painful  sensations 
and  the  images.     (48.) 

Ribot  comments  unfavorably  upon  this  view  as  well  as  upon 
those  of  other  writers.  He  calls  attention  to  the  fact  that  all 
attempts  lo  account  for  tears  are  based  upon  their  connection 
with  painful  stales  of  consciousness.  But  tears  are  produced 
under  couditions  so  varied  that  this  is  not  adequate.  Ribot 
maintains  that  the  fundamental  fact  of  the  physiology  of  tears 
is  that  they  are  always  accompanied  by  an  increase  in  the  cir- 
culation, but  that  this  simplicity  of  mechanism  is  not  incom- 
patible with  a  diversity  of  causes.  The  circulation  is  accel- 
erated m  joy  and  tears  flow  as  a  result  of  the  increa.sed  btood 
pressure.  Sorrow  is  accompanied  by  a  lowering  of  blood  pres- 
sure, and  in  the  early  stages  of  crying  there  is  often  no  shed- 
ding of  tears.  But  in  the  case  of  sorrow  the  shedding  of  tears 
may  well  belong  to  a  second  stage  in  which  the  return  of  vital- 
ity has  begun.      Now  the  tears  act  as  a  "safety-valve." 

That  there  should  be  so  many  divergent  and  unrelated  opin- 
ions in  the  matter  by  such  authorities  as  Wundt,  Ribot,  and 
Darwin  indicates,  at  least,  the  difficulty  of  the  subject. 
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Before  these  theories  can  be  properly  judged  it  is  necessary 
to  examine  more  claiely  the  mechani.'uns  of  the  act  of  crying 
according  to  the  onlline  proposed  above  (p.  i88). 

Physioioekal  and  biological  data.  The  lachrymal  apparatns 
consists  of  ttit:  gland,  the  canals,  .sac,  diict»  and  nasal  duct. 
Geaetically,  lachrymal  glands  firi^t  appear  in  the  amniota  but 
the  duct  fiist  appears  tu  the  amphibia.  In  its  embryotogical  de- 
velopment the  lachrymal  gland  arises  as  a  solid  growth  from 
the  conjunctiva. 

Of  all  the  phenomena  of  crying,  the  (ear  is  perhaps  the  most 
puzzling  because  it  appears  under  such  diverse  conditions,  phy- 
siological and  mental.  The  direct  control  of  the  gland  is  by 
way  of  the  ophthalmic  branch  of  the  fifth  nerve,  a  branch  that 
is  also  cloxly  connected  with  the  nose,  mouth,  throat,  and 
resi»ralor>'  organs.  Tears  can  be  directly  produced  in  many 
ways,  snch  as  by  stimulation  of  the  conjunctiva,  the  nasal  uio- 
cous  membrai:e,  the  tongue  or  the  anterior  part  of  the  mouth; 
also  by  powcrfnt  siimtilation  of  the  retina  by  light,  electrical 
stimulus,  stimulation  of  the  cranial  or  upper  spinal  afferent 
nerves.  Venous  congestion  of  the  blood  will  also  cauae  tears. 
Stimulation  of  the  upper  cervical  sympathetic  is  also  said  to 
cause  a  "turbid  fiow  of  tears;"  but  ibis  is  a  point  upon  whkli 
all  are  not  agreed."    (9.  p.  i3i2.> 

Darwin's  view,  supported  more  or  less  by  the  common 
pfaysiological  fads,  is  that  the  closing  of  the  eye,  or  contrac* 
tion  of  the  oihicnUr  muscle,  while  causing  an  undue  pressure 
upon  the  c>c,  excites  the  peripheral  nerves,  leading  to  the  lach- 
rymal centre  Added  stimulation  to  this  centre  al.so  occunt  as  a 
result  of  increased  circulation  of  the  blood.  When  the  surface 
of  the  eye  is  bruised  or  irritated  tears  flow  freely.  Remote  acts, 
such  as  coughing,  sneezing,  laughing,  vomiting,  all  of  which 
involve  similar  ejects  upon  the  circulation  and  respiration,  will 
produce  a  flow  of  tears. 

These  facts  all  taken  together  indicate  that  no  single  ccrtaia 
explanation  can  be  made  to  account  for  the  tear.  The  mech- 
anisms involved  are  .stt  interrelated  and  phy^ological  and  me- 
chanical factors  fo  combined  that  the  connection  between  the 
tear  and  a  central  cause,  such  as  grief,  cannot  be  smely  deter- 
mined. The  qnt-stion  is  still  Ofwn,  however,  whether  any  me- 
chanical cause  alone  is  sufticieni  to  account  for  the  targe  80W 
of  team  which  sometimes  occurs  in  connection  with  a  very  iligki 
emotional  disturbance  in  which  the  apparent  stimulation  of  re- 
lated mechanisms  is  small  and  in  which  there  is  probably  no 
strong  oongesiiun  or  spreading  of  stimulus  through  ovtrMimu- 
lation. 

The  facial  movements  receive  tittle  attention  in  the  returns 
and  the  physiology  of  them  can  go  little  beyond  referring  them 
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to  actioo  ot  the  fedal  nerve  wlikb  in  concerned  iu  all  bcUt  CK- 
pression,  and  tbe  further  fact  that  the  vagus  is  also  coocertied 
in  fncial  contortions. 

The  lump  in  the  throat  is  also  ohsciire  as  a  phyiiioto^cal 
e%'ent.  In  certain  analogous  acts  there  is  aflcctionofthetbroQt 
which  may  throw  li^ht  upon  the  lump.  In  the  )i;lobU3  hyster* 
icus  tlie  Mihjectiv-e  event  is  that  of  a  constriction  of  the  throat 
or  strangulation.  It  tisually  begins  with  a  painful  feeling 
which  arLse-s  in  the  lower  part  of  the  abdomen,  and  which 
mounts  upwards  until  it  reaches  the  neck  and  then  gives  a 
feeling  of  strangulation.  Peterson  say&  that  the  condition 
which  exists  is  a  "pharyngeal  spasm"  (5  a).  In  vomiting,  the 
throat  undergoes  a  change  very  similar  to  that  described  in 
crying.  Here  the  act  is  clearly  purfXMive,  namely  to  prevent 
food  from  passing  backward  into  the  trachea.  The  lar>'nx 
rises, — the  epiglottis  is  pulled  down  to  close  the  entrance  to  the 
trachea  and  the  soft  palate  rises  to  close  the  entrance  into  the 
tutsal  passages.  The  result  is  a  temporary  strangulation,  res- 
piration slops.  A.similarsct  takes  place  in  hiccongh,  the  epi- 
glottis closing  the  entrance  to  the  trachea. 

In  connection  with  the  act  01  crying,  attention  was  called  to 
another  phenomenon  also  referred  to  the  throat,  several  report 
as  the  most  important  and  persistent  physical  accompaniment 
of  grief  or  slight  eSect  of  a  pathetic  incident,  a  patu  or  discom- 
fort in  the  throat.  This  may  occur  when  there  is  apparently  no 
other  sign  recognized.  Pain  in  the  throat  persisted  for  a  year, 
in  tbecase  of  a  woman  who  grieved  at  the  <lcaih  of  a  child. 
The  suggestion,  in  a  case  individually  reported,  that  these  are 
fidt  to  be  sometimes  an  effect  uf  the  thyroid,  led  to  a  farther  ex- 
aininatioa  ofthe  point. 

There  is  c:insideiahle  evidence  to  show  that  the  thyroid, 
when  enlarged  in  the  condition  of  goitre,  quickly  shows  the 
effect  of  grief  and  all  mental  excitement.  One  case  was  re- 
ported in  which  the  goitre  grew  largely  during  any  contiuned 
mental  excitement.  Among  the  chief  causes  of  goitre  are  men- 
tioned mental  and  emotional  shocks,  "especially  profound  and 
protrnclc-d  anxiety  and  grief."   (5,  p-  -jyS.) 

A  brief  review  of  the  anatomical  facts  of  the  thyroid  may 
throw  a  little  light  upon  the  problem  of  crying.  The  organ  is 
highly  vascular,  its  ncr^-ous  control  is  by  way  of  the  middle 
and  lower  giinglia  of  the  cen-ical  sympathetic  and  through  the 
vagns.  Kmbryologically  it  is  developed  in  vertebrates  as  a 
ventral  diverticulum  of  the  mouth  or  from  the  pharyngeal 
epithelium.     {38.) 

Phylogenetically  the  ventral  portion  t-f  the  primitive  phar- 
ynx was  concerned  in  the  transmission  of  food.  The  special 
mechanism   of  this  was  effected  by  what  was  afterward  to  be- 
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contethe  median  element  in  Itie  thyroid.  It  is  suggested  tfalt 
this  change  of  function  was  coirclntcd  with  the  increasing  stxe 
of  the  primitive  chordata.  and  consequently  tlie  ability  to  eat 
larger  prej-,  Tbe  larger  food  would  not  have  the  tcTid<roc>'  to 
escape  through  lh«  gill  slits,  and  would  not  vwd  any  as>iistaut:e 
to  pass  into  the  cesophagus.  fij,  p.  172.)  The  very  close  but 
Ktill  imperfectly  understood  rclutionship  between  the  thyroid 
gland  atMl  the  nutritive  processes  of  the  higher  animals  also 
adds  evidence  to  its  primarily  digestive  function. 

Another  effect  of  crying  that  is  to  be  referred  to  glandular 
changes  is  the  increai«d  salivation;  which  is,  especially  in  chil- 
dren, ^ometimcs  very  pronotinccd,  partly  accounting  for  the 
tendency  to  swallow  repeatedly  when  crying.  The  salivary 
glands  are  controlled  by  the  facial  nerve  and  nlso  by  the  sym- 
pathetica. The  secretion  varies  with  the  nature  of  the  nerve 
stimulation.  The  saliva  obtained  by  stimulalinf;  the  chorda 
tympani  iiervc  is  thinner  and  less  viscid  than  the  so-called  sym- 
pathcticsaliva.  which  is  remarkable  foriisviscidity  (9,  p.  307). 

The  sob  is  a  complex  muscular  act,  a  combination  of  a  down* 
ward  pressure  of  the  diaphragm,  rhythmically  performed,  and 
accompanying  actions  of  the  abdominal  muscles.  It  differs 
from  ordinary  deep  breathing,  as  one  may  determine  for  him* 
self  by  performing  the  motion,  in  that  the  abdominal  movement 
typical  of  tbe  sob  is  in  the  direction  of  a  constriction  and  that 
it  15  an  expirator)'  moventcnt.  The  jcrkine.sN  is  accounted  for 
by  the  fact  that  the  inspitatorj'  movement  thus  works  against 
contraction  in  the  direction  of  an  opposition.  It  may  Ik  noted 
here  that  the  diaphragm  belongs  to  two  physiological  systems, 
the  digestive  and  the  respiratory,  a  fact  which  is  illustrated  by 
the  part  it  takes  in  hiccon^h.s  and  in  vomiting — acts  which 
need  a  closer  scrutiny  with  reference  to  our  present  topic. 
There  is  some  doubt  whether  vomiting  is  due  partially  to  the 
contraction  of  the  stomach  walLs  ihemseU'CK  or  movements  of 
the  diaphragm  and  abdominal  walls  only.  The  event  consists 
ofnau:Ka,  areflex  flowof-talivaandretcbingmovements,  which 
consist  principally  of  spasmodic  inspirations  with  closed  glottis. 
Tbe  effect  of  these  movements  is  to  compress  tbe  stomach  by 
the  dencent  of  the  diaphragm  and  the  contraction  of  the  abdom- 
inal walls.  It  is  not  shown  that  there  arc  any  anti-peristaltic 
movements.  The  causes  of  vomiting  are  very  numerous,  in- 
cluding stimulation  of  the  vagus  of  one  sort  and  another.  The 
afferent  ner\'es  concerned  in  tbe  act  are  the  sensory  fibres  of 
the  vagns;  tlie  afferent  are  the  vaguit,  the  phrenic,  and  >[Hnal 
nerves  supplying  the  abdominal  muscles.  Though  the  common 
cause  is  stimulation  of  afferent  nerves  by  the  couteuLi  of  the 
stomach,  the  vomiting  act  is  very  cosily  produced  by  remote 
reflex  causes  and  by  emotions — especially  fear  and  grief.     The 
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eSiect  of  grief  upon  the  digestion  may  also  be  mentioned  here. 
(20,p.336,)  The  essential  point  is  that  vomiting  is  a  "spas- 
modic contraction  of  expiratory  abdominal  mnscles  and  inspi- 
ratory diapbraginatic  muscles."     (20,  pp.  325-326.) 

Hiccough  is  caused  by  a  twitch  of  the  diiiphragm  attended 
by  a  sudden  closure  of  the  glottis,  and  is  most  frequently  caused 
by  gastric  irritation.  It  usually  results  from  an  excitement  of 
the  phrenic  nerve;  but  it  is  also  asMiciated  with  respiratory  cen- 
tres, a  laryngeal  spasm  and  inspiratory  movements.  It  attends 
certain  forms  of  hysteria.  While  conversely  nausea  and  hic- 
cough arc  often  characterized  by  s>-mptoms  attcndinfr  globus 
hystericus,  which  is  described  as  a  painful  feeling  arising  in  tbe 
lower  parts  of  the  abdomen  and  developing  into  the  Kensalton  of 
a  round  body  which  mounts  upwards — caosiog  a  feeling  of 
strangnlation  in  the  throat.     (5.  p.  585.) 

In  both  these  acts,  the  mechanisms  both  of  respiration  and 
the  digestive  apparatus  arc  brought  into  play.  It  must  be  re* 
membered  that  the  action  of  the  stomach  itself  as  a  part  of 
the  digestive  system  is  largely  autouomons.  It  is  an  automatic 
organ  and  tbe  stimulation  comes  from  the  content*  of  the  stom- 
ach. The  two  vagi  and  the  w>Iar  plexusare  however  connected 
with  the  stomach  oesophagus- movemeuts  (20,  p.  312). 

The  clow  resemblance  of  the  sob  to  these  digestive  move- 
ments cannot  be  overlooked.  The  movement  of  the  sob  and 
the  vomiting  movement  are  alike  in  every  particular  except  the 
apparently  accompanying  movement  of  the  stomach  itself  io 
the  movement  of  vomiting  or  the  internal  stimulation  from  the 
contents  of  the  stomach.  The  throat  phenomena  occur  in  all 
of  these  physiological  acts  and  all  are  influenced  by  depressive 
eniolional  causes.  One-third  of  the  responses  to  the  question 
whether  nausea  is  an  attendant  symptom  of  the  cry  were 
affirmative  in  nature. 

Alt  of  these  movements  are  results  of  combinations  of  iiwcfa> 
anisms  that  belong  Ixjth  to  the  digestive  and  respiratocy  sys- 
tem. The  manner  in  which  thb  close  relation  has  been  pire- 
scrvcd  is  easily  understood  if  one  recalls  the  fact  that  the 
respiratorj-  mechanism  is  an  outgrowth  of  the  digestive  system. 
Kmbryologically  the  lungs  develop  like  a  gland  out  uf  tbe 
cesophagus,  at  least  in  all  amniotic  vertebrates  (17).  Physio- 
logically the  two  functions  are  interacting,  both  in  that  they 
make  use  of  the  same  motor  mechanisms  and  in  clher  tvays. 
The  breathing  rate  \<-  affected  by  the  glosso-pharyngeal  nerve, 
especially  in  theact  of  swallowing  (11,  p.  73S).  Strong  stimula- 
tion of  the  olfactory  ner\'es  and  fibres  of  the  fifth  nerve  distrib- 
uted to  the  nasal  chambers  will  cause  expiratiou.  The  glosso- 
pharj-ngeal  acts  with  the  pneumogastnc  as  the  afferent  neri-es 
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of  rejtpirniion.  Through  ibe  piieiimogaslric  oerve  various 
effects  become  common  to  the  two  systems  (20,  p.  563). 

Intcrprelathn  of  Ike  eying  act  as  a  whole.  Do  such  facts 
as  the  above  aObrd  any  means  of  interpreting  the  action  of 
crying?  On  the  one  hand  there  is  the  faci  that  the  V3]i;us 
nerve  controls  or  may  control  the  greater  part  of  all  the  ac- 
tions that  occur  in  crying.  The  vagus  affects  the  salivary 
glands  and  the  thyroid,  exerts  an  influence  upon  the  circu 
lalion  and  can^ii  the  globus  hystericns  as  a  pharyngeal  spasm. 
It  mediates  movements  and  sensations  of  the  a-^ophafcus, 
mo%-ement3  of  the  stomach  and  organs  of  voice;  it  tightens  the 
vocal  cords,  opens  and  closes  the  glottis,  controls  abdominal 
musclcit,  the  sensations  and  movements  of  respiration  and  the 
contortions  of  the  face.  Tw<>  sets  of  movements,  the  tear  act 
itself  and  the  facial  movements  are.  in  part  at  least,  mediated 
by  other  nerves,  the  movement.'*  of  the  face  by  the  seventh, 
and  the  tears  by  the  filth  cranial  ner^-c;  the  vagus  is  closely 
connected  with  the  facial  nerve.  But  the  whole  nervoUH  con- 
nection of  these  acts  is  so  complicated  that  no  certain  interpre- 
tation can  be  made  on  the  grounds  of  anatomical  relationship 
alone.  Even  though  one  should  maintain  that  the  whole  act  of 
crying  is  a  mere  overflow  of  stimulation  and  entirely  the  result 
of  action  of  the  vagus  nerve,  it  must  still  be  asked  why  of  alt 
the  combinations  that  can  be  aflecled  by  the  viigus  nerve  should 
just  this  parttcalar  set  of  tnovements  accompany  the  state  of 
grief. 

It  remains  to  ask  whether  there  is  any  functional  connection 
between  the  various  cry  acts.  The  closest  similarity  was  found 
between  the  sobhlng  act  and  the  act  of  vomiting;  this  included 
similarity  of  the  movements  of  the  diaphragm,  the  throat  phe- 
nomena, in  part  at  least  and  the  affection  of  glands,  including 
tears.  That  this  resemblance  is  more  than  a  fortuitous  one 
cannot  be  proved  by  anatomical  evidence  alone,  and  must,  in 
any  case,  rest  ui>on  circum&tanii.il  evidence.  But  there  jsothcr 
proof  that  this  is  not  a  mere  accidental  resemblance. 

If  the  acts  of  crying  and  laughing  are  considered  together  it 
will  be  noticed  thai  there  are  here  not  only  phenomena  of  a 
peculiar  kind,  but  the  antithesis  in  several  important  ways  oi 
the  two  will  be  evident.  Obviously  the  crying  act  and  the 
laugh  accompany  typically  mutually  exclusive  and  opposite 
stales.  The  laugh  is  largely  an  expirator\'  act,  the  cry,  that 
is  the  typical  ad«U  cry.  with  the  sob  is  an  inspiratory  act.  The 
muscular  movements  in  the  case  of  the  laugh  are  felt  to  be  of 
the  lower  ah<lominaI  uiuttcles  and  are  different  in  character 
IVom  the  sobbing  movements,  though  both  arc  rhythmical. 
The  laughing  movement  is  performed  by  a  bracing  of  the  dia- 
phragm and,  at  the  same  time,  a  rhythmic  contraction  of  the 
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walUof  the  nbdometi  so  that  the  diaphragm  is  gradually  for 
npnard.  The  ntovcmcnt  of  the  sob,  as  has  been  said  above,  is 
a  forcing  downward  of  the  diaphrasm  with,  at  the  same  time, 
an  action  of  ihc  upper  nbdoiiiinal  muscles  acting  in  an  upward 
direction.  The  facial  movements  are  also  opposite.  In  the 
laugh  the  face  is  tts  it  were  pulled  together;  the  corners  of  the 
mouth  are  pulled  upward  and  the  eyebrows  are  brought  down- 
ward. In  the  cry  the  eyebrows  are  lifted  and  the  mouth  b 
palled  downward.  Another  well  known  effect  of  the  laugh 
upon  the  lower  abdominal  mechanisms,  namely  the  relaxation 
of  the  .sphincters,  is  to  be  compared  with  the  efTecls  upou  the 
glandular  appendages  that  occur  iu  crying. 

The  circulatory  differences  are  not  so  certainly  dctermitied 
bat,  in  laughter,  there  is  an  increased  circulation,  dilatation  of 
blood  vesseU.  increasctl  muscular  movement  and  the  effect  upon 
digestion  is  beneficial.  The  opposite  conditions  accompany 
grief. 

AH  of  these  facts  put  together  establish  a  strong  probability 
of  the  close  connection  of  the  acts  of  laughing  and  crying  with 
the  niovcments  that  are  connected  with  the  digestive  system — 
that  laughing  is  the  accompaniment  of  movements  that  pro- 
mote digestion  and  that  erj'ing  i.-*  a  part  of  the  process  which 
is  involved  in  the  act  of  rejection  of  food.  This  hypothesis  re- 
ceives support  from  so  many  sources  that  it  can  scarcely  be 
disregarded.  The  sobbing  act  itself,  with  its  throat  acoom- 
pauiment  similar  to  the  acts  of  vomiting,  the  effects  of  glandu- 
lar structure  are  all  jiarls  of  the  digestive  movements  of  one 
kind  or  another.  Tlie  apparent  part  played  by  the  thyroid  is 
also  strongly  corroborative  of  this  view.  Iu  close  connection 
with  the  digestive  system  phylogeneticnlly  suggests  that  it  is 
directly  affected  by  nervous  stimulation.  If  we  accord  any 
credit  to  the  view  that  emotional  expre»siou  often  invoU'es 
structures  and  functions  that  are  at  the  present  lime  iu  a  state 
of  disuse  in  the  human,  the  direct  effect  of  the  thyroid  both 
as  a  sectetucy  organ  and  as  a  mechanism  connected  with  the 
movement  of  food  in  the  alimentary  caual  rvould  be  expected. 
The  further  effect  of  such  an  action  upon  the  shedding  of  teats 
isconfirmed  by  the  connection  between  affections  of  the  thyroid 
and  disturbauce  of  the  eye  sceu  iu  exophthalmic  goitre. 

Two  views  have  now  been  exploited  one  of  which  explains 
the  act  of  crying  as  a  whole,  as  in  itself  a  meaiungle.s.t  pby.tio- 
loglca]  act,  and  the  view  supported  in  this  paper,  which  seeks 
to  interpret  the  series  of  movements  as  a  connected  function. 
That  this  latter  view  is  in  keeping  with  the  whole  tendency  of 
thinking  in  regard  lo  theexpressiioii  of  the  emotions  since  Dar- 
win's lime  will  probably  be  admitted  by  every  one.  The  views 
io  regard  to  play  represented  by  Groos  are  in  point  as  con- 
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traftted  with  the  older  Spencer-Schiller  overflow  theory,  namely 
that  play-actions  arc  co-ordinations  of  »□  instinctive  character 
serving  ends  in  the  life  of  the  individual. 

Muny  other  examples  of  tendency  in  the  direction  of  the 
instinct  theory  of  emotional  expression  could  be  given,  each 
one  of  which  strengthens  the  evidence. 

Now,  it  is  necessary  to  take  into  account  all  of  lite  partial 
conclusions  that  have  been  reached  io  order  to  see  more  clearly 
the  place  of  the  crying  state  among  the  psychological  functions. 
The  physiological  events  of  the  cry  considered  as  call  in  a  state 
of  helplessness,  as  it  is  seen  in  the  young  child  (the  cr^'  in 
which  the  deep  inspiration  and  strong  vocali):ation  arc  the  dis- 
tinguishing features),  soon  becomes  complicated  with  the  phe- 
oomeua  that  have  been  called  rejection  movements  and  which 
are  apparently  connected  with  the  digestive  s>-stem.  These 
symptoms,  belonging  purely  to  the  collapsed  stage  of  the  crying 
state,  combine  at  many  points  with  the  call  cry.  The  move- 
ments may  to  a  certain  extent  antagonize  each  other,  as  when 
the  eSort  to  call  is  maintained  against  the  collapse  tendency  of 
the  nervous  system.  That  the  long  inspirations  of  the  cry  are 
associated  with  the  efibrt  to  cry  aloud  in  order  to  obtain  assist- 
ance can  hardly  be  doubted.  And  there  may  be  in  the  jKculiar 
inspiratory  tnovcnieats  certain  useful  acts  apart  from  ihts  mo- 
tive, such  as  gaining  vocal  power  and  at  the  .same  time  mitin- 
laioing  a  firm  contraction  of  the  abdominal  muscles  which  is 
Deoessary  for  preparation  for  strong  action.  The  deep  inspira- 
tion without  lhi»  additional  etTorC  i.s  one  in  which  the  alxlomtnal 
mosclcs  arc  relaxed  or  drawn  outward.  Similar  actions  are 
»hown  in  the  practice  of  girding  the  alidomen  for  strong  mus- 
colar  effort,  as  is  sometimes  done  by  athletes. 

Thus  there  are  two  distinct  elements  in  the  physical  actions 
of  crying  .separate  in  their  motive  bnt  talcing  place  within  the 
one  ps>' etiological  act  followed  by  collapse  or  cessation  of  eSort. 
The  call  cry  with  its  deep  inspiration  and  strongly  active  a.'ipect 
gives  way  to  the  hopcl<rs.s  cry  which  is  passive,  a  breakdown 
accompanied  by  body  prostration,  sobs,  tears,  lamentations, 
.self-torture,  and  phy.Motogical  movements  of  "rejection."  It 
would  be  difficult  to  imagine  a  combination  more  clearly  repre- 
senting the  giving  up  of  the  struggle  of  adju.stment  to  environ- 
ment and  helplessness.  The  fear,  hanger,  and  anger  cry  are 
all  essentially  cries  for  help.  The  adult  does  not.  as  a  rule, 
cry  for  help,  but  he  helps  himself  throngh  this  stage  and  then, 
at  the  end,  breaks  down,  when  the  schism  between  the  need 
and  the  energy  becomes  too  wide.  So  that  it  is  quite  readily 
explained  why  the  lireakdown  form  of  crj'ing  goes  only  with  a 
higb  degree  of  nervous  development.  Under  conditions  of 
tense  effort  the  nervous  system  repudiates  the  imposition  that 
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is  put  upoD  it.  breaks  tbrouKh  the  will  aod  throws  to  the  wiada 
all  the  accumulation  of  adaptive  machinery  and  hereditary  pre- 
cautions. The  individual  throws  himself  without  restraint 
upon  his  environment.  Like  its  opposite,  laughter,  then,  cry- 
ing is  essentially  iion-adiiptivc  in  iu  character.  It  lack.i  ibe 
incisive  character  of  the  fommi>n  instinctive  reactions.  It  is 
diffused,  and  unco-ordinated  and  the  movements  that  are  most 
characteristic  of  it  arc  not  adapted  to  any  immediate  end. 
How  sliall  we  interpret  such  action  on  the  hypothesis  of  the 
survival  of  the  fittest  amonj;  the  psychophysical  functions. 
Possibly  it  can  be  interpreted  as  Mosso  understands  fear,  a  flaw 
in  the  organism.  Possibly  its  usefulness  as  a  restorative  of 
equilibrium  in  the  body  or  tn  relieve  the  nervous  tension  is 
quite  enough  to  assure  it  a  place  among  the  functions  which 
have  survived.  But  there  is  another  element,  tltat  it,  its  social 
significance.  The  purpose  of  the  cry  as  call  is  social;  it  de- 
mands and  assumes  the  co-operatiou  and  good  will  of  kind. 
The  hopeless  cry  also  sUnds  for  a  condition  which  also  calls 
for  some  form  of  relief.  The  crying  act  is  thcrcfoie  a  psycho- 
social situation  and  both  (he  call  cry  and  the  cry  of  despair 
have  come  to  have  a  social  significance.  It  is  the  reverse  of 
the  objective  side  of  the  act  of  helpfulness  which  lies  at  the 
bottom  of  social  development.  Therefore  the  ability  to  cry 
stands  primarily  for  need,  and  not  for  any  moral  state  of  the 
crier.  To  express  his  need  the  infant  and  the  young  child  are 
over-expressive.  The  cry  in  its  effect  upon  the  parent  and 
nurse  is  au  imperative  demand  quite  out  of  proportion  to  the 
actual  didtrei^  and  out  of  proportion  nowadays  to  the  danger 
of  neglect,  lint  under  stimulus  of  instinct  the  child  uncon- 
sciously  simulates  physical  pain  and  severe  suffering.  The 
gasp  and  the  prostrate  position  of  the  cry  of  the  adnlt  are  also 
extravagant  and  over-expressive.  It  simulates  or  stands  for  a 
total  givHug  up  and,  in  itself,  in  some  respects,  resembles  the 
actions  of  dying.  The  modified  cry  of  ciHliEed  man,  there* 
fore,  stands  for  this  greater  event  and  the  elicitation  of  sym- 
pathy, so  notoriously  accomplished  by  the  mere  suffusing  of 
the  eyes  with  tears,  is  symbolic  of  the  greater  need  and  derived 
from  it.  The  deep  hold  that  this  act  ha.s  upiin  the  social  sym- 
pathies is  surjirising  when  one  understands  how  much  out  of 
proportion  to  need  and  even  moral  deserts  it  is.  Another  factor 
has,  of  course,  assisted  in  the  reduction  of  the  cry  and  the 
emphasis  of  the  tear  its  its  symbol,  namely,  the  tendency  Soi 
all  emotional  expres^on  to  become  centered  in  the  lace.  For 
with  the  advent  of  clothing,  the  race  has  come  more  to  "live 
in  its  face. ' ' 

The  theory  of  the  cry  that  is  based  upon  its  usefulness  phy- 
nologically  is  in  the  light  of  this  interpretation  inadequate ;  it 
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KBcbes  to  very  little  depth.  Like  other  actioiut  of  an  instiact- 
ive  character  cryiag  aims  at  its  mark  without  special  reference 
to  ibe  immediate  effect  upon  the  physiological  actions  of  the 
organisnu.  JuHt  as  we  flee  in  the  presence  of  danger  at  the 
risk  of  our  hearts  and  cerebral  arteries,  so  we  cry  even  at  the 
expeiiK  of  our  nervous  energy.  The  compen.satiou  is  in  the 
provi.Mon  that  is  made  for  the  removal  of  the  particular  trouble 
toward  which  the  instinctive  action  is  directed  and  the  social 
•id  that  is  commanded,  In  other  regards  the  body  lakes  a 
cbance.  The  crier  gets  his  mental  relief,  and  doubtless  the 
body  for  the  most  part  is  not  especially  benefited  by  the  act. 

The  acts  of  crying  are,  thus,  by  no  means  a  mere  symbol  of 
the  act  of  giving  up  tlie  struggle.  The  movements  in  them- 
selves  have  significance  and  are  a  means  towards  an  end.  They 
arc  physiologically  cessation  and  even  reversal  of  the  will  to 
live  and  be  nourished. 

If  the  question  arise  as  to  how  these  particular  movements 
may  have  gotten  associated  with  the  particular  mental  states 
that  they  accompany,  the  answer  must  l>e  because  they  have 
never  been  dissociated  from  it.  Dislike  expres^d  in  move- 
ments of  rejection  oi  withdrawal  is  the  most  primitive  displeas- 
ure: when  <iisplca,sure  is  inlen.ve  it  brings  to  light  the  movements 
that  arc  naturally  a  part  of  it  and  which,  it  is  quite  possible, 
are  present  in  the  small  in  all  expressions  of  displeasure.  We 
bavc  learned  from  recent  psychologists  to  associate  non-assim* 
ilative  states  aud  actions  with  states  of  displeasure,  and  these 
ay  acts  are  simply  these  writ  large. 

If  this  argnmcnt  is  justified,  it  is  evident  that  there  is  in  the 
cry  act  a  very  primitive  form  of  emotioual  expression  or  physi- 
cal  correlate  of  the  mental  event  of  displeasure,  The  {Kculiar 
Don-adaptive  nature  and  diffusive  character  of  the  body  eSects 
in  crying  are  set  apart  frotu  the  ordinary  emotional  reactions 
and  wecan  suppose  that  it  strikes  deeper  into  the  organic  life 
than  they.  In  a  word,  crying  is  an  expression  on  this  inter- 
preialinn  of  displeasure  in  its  mast  generic  form. 

The  social  aspect  of  the  cry  is  so  clearly  illustrated  in  the 
typical  early  grief  cry  of  the  child  that  its  dgnificauce  can 
ly  be  missed.  The  child  turns  his  back  and  covers  his 
&ce  to  cry,  or  throws  himself  upon  the  floor,  an  evidence  of 
tbe  cessation  of  appeal  or  elfort  to  obuin  s'.imething,  but  social 
aid  is  thereby  profoundly  stimulated  and  the  physiological  acts 
signifying  cessation  of  appeal  have  come  to  be  more  effective 
than  the  effort  act-«  themselves. 

Summary  ^  l/ie  Psychology  of  Crying.  Crying,  though  an 
exceedingly  intere.sting  and  fundamental  topic  in  expression  of 
the  emotions,  has  been  a  neglected  problem.  The  present  ap- 
proach to  it  includes  the  interpretation  of  from  serv^^  sources 
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(i)  Returns  fix>m  a  qaestionnnire,  (3)  data  from  etfanologica] 
material.  (3)  phfsiologicat  data.  (4)  the  scattered  literature 
upon  the  subject. 

Crying  occurs  under  many  different  mental  and  physical  con- 
ditious,  but  its  e^tseutial  element,  psychologically,  proves  to  be 
s  feeling  of  helplessness  in  the  infant  shading  into  a  feeling 
of  hopelessness  and  surTcnder  of  effort  in  the  typical  adult 
cry.  The  important  conclusion  is  that  crying  in  its  last 
analysis  is  a  situation  in  which  a  reaction  has  taken  place  at 
the  end  of  a  period  of  stress  in  which  there  has  been  strong 
effort  and  depleted  nervous  energy.  It  is  essentially  n  break- 
down of  the  nature  of  a  ce&satioo  of  adaptation  to  euviron- 
mental  conditions.  An  analysis  of  the  crying  act  itself  into 
its  component  physiological  parts  shows  the  following  to  be  the 
most  important  traits:  disturbances  of  the  drculatiou,  body  at- 
titudes, sobs,  tears,  lump  in  the  throat  and  vocalixittion.  There 
are  clearly  two  groups  of  symptoms  that  accompany  different 
moments  in  the  crj-ing  act.  The  first  group  are  the  active 
movements  of  call,  as  represented  by  the  vocalization  of  the 
young  child.  The  second  group,  including  the  facial  expres- 
sion, the  sob,  the  lump  in  the  throat,  the  teats,  prove  to  be 
closely  associated  with  movements  of  the  digestive  apparatus, 
and  are  interpreted  as  "rejection"  movements,  going  back  to 
the  primitive  form  of  rejection  of  food.  The  theories  that  ex- 
plain crying  merely  as  an  "overflow"  of  energy  or  as  inherited 
habit  seem  inadequate.  By  studying  the  actions  of  laughing 
and  crying  in  relation  to  each  other,  still  further  evidence  is 
obtained  for  the  "rejection"  theory. 

These  movements  are,  according  to  this  interpretation,  a 
primitive  form  of  expression  on  the  physical  side  of  the  mental 
state  of  displeasure.  The  mental  and  the  physical  act  having 
never  been  dissociated  from  each  other,  the  suggestion  is 
made  that,  in  more  subdued  form,  some  such  actions  occur  as 
the  correlate  of  all  states  of  displeasure.  The  particular  form  of 
expression  of  helplessness  by  the  crj*  has  been  preserved  to- 
gether with  its  subjective  correlate,  pity,  as  a  fuodamental 
psycho-social  situation, 
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WUNDT'S   DOCTRINE   OF   PSYCHICAI.   ANAT-YSIS 

AND  THU  PSYCHICAL  ELEMENTS.  AND 

SOME  RECENT  CRITICISM. 

II.  Fkbung  and  Fkbung-Analysis. 


By  Bl>MUM>  M.  MOLUHCa. 


It  is  iaifx>rtant,  in  order  correctly  to  interpret  Wundt's  later 
theory  of  feeling,  thai  we  clearly  iitidersland  his  position  on  the 
subject  in  hi.t  two  «irlie»t  works.  That  piwitJon  may.  like 
the  theory  of  perception  which  it  accompanies,  be  described  as 
episiemological. 

In  the  Beilrage,  as  has  already  been  explained,  the  pure  sen- 
sation is  the  original  element,  and  the  perceptional  process  is  a 
series  of  tiiicon.>cii«is  jmigments  or  inference*.'  As  a  result  of 
such  nucoiiscious  judgment,  feeling  and  sensation  in  the  stricter 
sense  are  disliiiguLshed  a»  respectively  the  subjective  and  objec- 
tive moments  in  the  pure  »ensatioa.  This  distinction  tx  there- 
fore not  original,  but  the  result  of  reflecliou.  It  appears  only 
with  self  con  sciou.siies.s  and  the  distinction  of  the  self  from  its 
objects.  To  it  no  real  separation  in  the  pure  sensation  corre- 
sponds, but  only  a  tendency  of  the  stimulus  rather  to  produce 
an  ubJL-ctive  imprcssiiin  than  n  feeling  of  change  in  the  organ 
of  perception,  if  the  sensation  is  predominantly  objective:  or  ihc 
opposite  tendency  if  it  be  predominantly  subjective.*  The 
VorUsunqen  merely  amplify  this  treatment.  Sensations  and 
feelings  are  both  based  on  an  unconscious  'logical'  process,  and 
the  distinction  between  them  is  not  a  distinction  in  this  process, 
but  in  the  ends  to  which  they  ate  directed.  Feeling  is  directed 
to  an  activity  of  the  subject,  .sen.sation  to  the  knowledge  of  ob- 
jects. Sensations  have  the  end  of  knowledge;  but  we  not  only 
know  objects,  we  are  also  attracted  or  repelled  by  them,  Feel- 
ings aie,  therefore,  an  essential  part  of  our  physical  life,  and 
give  to  it  its  color.  They  all  refer  to  an  activity  or  passivity, 
to  some  state,  of  the  self.  The  distinction  between  feeling  and 
sensation  i.s  contemporary  with,  and  due  to,  that  between  stib- 
ject  and  object.' 

Here,  then,  feelings  are  distinguished  from  sensations,  as  the 
result  of  an  unconscious  judgment,  in  tbe  process  of  distinction 
of  subject  from  object.     The  piyiholoj^ual  basis  of  this  dlstinc- 

'Beilrsge,  414,  437,  etc.       *0,  e.  J198-400.       'Fort.,  II,  1-5,  jg-it 
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tion  Is  that  the  feelings  src  'subjective'  io  chnrocter,  while  the 
senssliotts  are  'objective. '  The  phyiioiogical  basis  is  a  pecul- 
iarity in  the  process  in  the  end  organ  which  tends  to  make  it  an 
object  of  attention  for  itself,  in  the  casc  of  feeling:  or,  in  Ihnt  of 
sensation,  to  cau$«  it  to  be  comparatively  unattended  to  in  the 
interest  aroused  rather  by  the  'objective  impressions'  which  it 
mt.-diates.' 

When  we  come  to  the  first  edition  of  the  Physiologixke 
Psychologif^  the  cpistcmoIOKtcal  distinction  has  disappeared. 
Wnndt  renounces  it  by  name,  in  a  passage  which  reappears  in  all 
the  sncce«<lin)t  editions  tinlil  the  fifth.  Here  it  is  dropped,  prob- 
ably because  Wnndt  felt  that  his  revision  of  the  VorUnmgen, 
with  its  explicit  disclaimer  cf  his  earlier  theory  of  perceptiou, 
was  stifficicnt.  It  is  important  that  we  see  clearly  what  he 
means  to  abandon  in  this  passage,  and  what  not.  The  wn- 
tence  reads  *%  follows :  "I  must,  finally,  point  out.  as  a  con- 
ception/u^/y  belonging  to  the  cpislcuiological  view  (of  feel- 
ing), that  which  1  myself  once  advocated,  according  to  which 
feeling  is  everywhere  based  on  an  unconscious  proces.s  of  infer- 
ence, by  which  the  change  in  our  inner  state  aroused  by  sen- 
sations or  ideas  is  defined  as  snbjeelive  (Vorlesungeu  iiber  die 
Mcnschen  und  Thicrsccic,  Bd.  2.).'*' 

According  to  this,  then,  the  earlier  theory  of  feeling  was  otily 
in  part  cpistcmological .  and  thai  which  made  il  so  was  its  ap- 
peal to  an  uccouscious  judgment  discriminating  between  sub- 
ject and  object.  That  this  is  Wundt's  meaning  is  clear  from 
the  fact  that  he  still  continues,  espccinlty  in  the  second  and 
following  editions  of  the  Physiologisthe  Piyekologie,  to  distin- 
guish feelings  and  «en.'«itions  as  'subjective'  and  "objective." 
The  second  edition  of  the  Vorltiungen ,  while  its  preface  defi- 
nitely disclaims  all  the  matter  in  the  first  which  it  has  omitted, 
reproduces  a1)  the  passages  in  it  which  contain  this  distinction. 
It  appears  then  that  'subjective'  and  'objective'  have  for 
Wundl  some  psychological  meaning.  They  correspond  to 
some  introspective  distinction,  and  what  that  iswe  must  loolc 
to  their  further  application  to  discover. 

Wc  find  at  once  a  consiittrablc  advance  in  cleame-ss  of  treat- 
ment in  passing  to  the  first  edition  of  the  Grundstuge.  The 
pure  seu.s^tion  is  the  primitive  clement,  and  in  it  we  distinguish 
intensity,  qaality,  and  feeling -tone.*  I)ut  the  lecling  is  not, 
like  the  two  attributes,  an  original  and  independent  constituent 

<  This  pbystciloKical  itificrcncc  J*.  of  coanu,  not  •  new  theory.  C/., 
e.  g..  V.  D.  B.  Schlderuischer,  Ptythologit,  6j  fl.  (ed.  by  Otorg*, 
SUmmt.  Wtrit.  VI.) 

*Htyt.  Psjrtk.,  460;  sad  ed.,  I,  496;  3d,  I,  540;  4tli  ('partly'  omit- 
ted). I.  S9i- 
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of  consciousness.  In  the  first  place,  it  is  determined  by  the  in- 
tensity aud  quality  of  the  sensation.  In  the  second,  the  feel- 
ing-lone disappears,  n-hen  we  consider  the  sensation  by  itself, 
without  reference  to  the  cousciotisoess  into  which  it  enters, 
while  from  intensity  sud  quality  we  cannot  abstract  without 
destroyiiii;  the  senMitiim,  Fct-tiiig  is,  then,  a  third  aspect  »iper 
added  upon  sensation  in  so  far  as  it  stands  in  relation  lo  < 
.sdousness;  or,  it  is  this  relation.  We  call  i!  .sen.se -feeling 
feeling-tone.  All  sensations  have  some  degree  of  feeling- tone.l 
and  those  in  which  it  is  prominent  we  call  (sensory)  feelings, 
while  those  which  have  little  of  it  are  called  sensations  in  the 
narrower  sense.' 

The  second  edition  points  out  that,  while  theie  can  be  hq 
feeling  without  sensation,  there  must  be,  because  of  the  indif- 
fcrcDce-zoue.  some  sensations  without  feeling.'  (The  first, 
p.  273,  admits  this  only  as  a  theoretical  poJWiNlity.)  Its  im- 
portant advance,  however,  is  ia  de&niug  wAat  conscious  relation 
constitutes  feeling. 

Feeling  is  insufficiently  de6ned  by  referring  it  to  the  geoertU 
state  of  consciousness,  for  sensation  "in  all  its  coiistilucats 
mnst  be  conceived  a.s  a  reaction  of  onr  consdousnes,*. "  '  Qual- 
ity and  intensity,  no  less  than  feeliag,  can  be  conceived  as  sub- 
jective reactions  of  consciousness  upon  certain  forms  of  outer 
stimulns,  The  process  underlying  feeling  is  therefore  not 
arable  from  that  underlying  sensation.  It  is  nearer  the  Irutb 
to  say  that  in  the  indivi.sible  whole,  a  sensation  of  fixed  quality,' 
intensity,  and  fccling-tone,  the  latter  represents  fie  ronsfiturit 
in  tke  case  of  which  we  are  not  immediately  impelled  to  refer  /o 
ahjeetive  relations  0/  the  stimuli .  In  reality  scn.vilion,  while  un- 
analyzable.  is  not  a  simple  process  either  physically  or  psychi- 
cally. The  mode  of  apperception  is  an  inseparable  constituent 
of  all  the  sensations  which  we  can  psychologically  examine. 
Accordingly  5eu.se-feeling  is  immediately  comprehcusiblc  wbca^ 
we  think  of  it  as '  'the  mode  of  rtcuiion  of  the  apfierceptional  t 
ity  upon  the  sense- excitation. ' '  Hence  the  inflaencc  of  the  gcn>^ 
cral  state  of  mind  upon  feeling-tone,  and  the  more  subjective 
significance  which  we  give  to  it.  and  also  its  reference  to  will.' 

Briefly,  then,  the  theory  of  the  first  period  holds  that  there 
is  but  one  class  of  elements,  sensations.  Feeling  is  a  third 
attribute  of  most  of  these,  aud  represents  their  subjective  as- 
pect. More  specifically,  it  corresponds  to  or  is  the  mode  of 
reaction  of  attention  upon  sensational  content.  The  way  in 
which  a  perception  is  taken  up  into  consciousness  at  large  de- 
termines feeling.     Feeling  thus  depends  on  the  general  suh- 


>£>.f.  4^6-427.  373. 
•  0.  c.  I,  »ji,  465. 


•  O.  c.  1.  466. 
<  O.  c.  1, 49>-49'- 
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jective  disposition  in  a  way  which  is  not  true  of  qunlity  and 
intensity.     Its  jmIcs  are  pleasantness  and. unpleasantness. 

The  only  raaierial  in  the  second  period  which  concerns  onr 
present  pToblcm  is  found  in  the  two  articles.  Utber ptyAffiogiuhe 
Methoden,  and  Zur  Lehre  vom  Willen,  in  the  Sludiea  of  1&83. 
In  the  first,  we  have  merely  the  indication  that  there  is  now 
for  Wundt  a  problem  of  fccIinK- analysis.'  In  the  second, 
quality  and  intensity  of  feelings  are  luenciocied  for  the  first  lirne, 
ami  itN  close  reluiion  to  will  is  cnipha-siitvd.  Pleasure  and  pain, 
in  the  form  of  desire  and  repulsion,  govern  all  volition.  Feel- 
ing is  on  the  one  hand  inseparable  from  sensations  and  ideas, 
and  on  the  other  it  could  not  exist  without  a  will  the  tendency 
of  which  it  manifests.'  These  articles,  then,  show  that  Wundt 
wii«  moving  toward  the  ponitiun  of  the  third  perioil,  where 
feeling  appears  as  an  independent  element.* 

This  [KKvition  is  defended  for  the  fin»t  time  in  the  System  der 
fitiloiophie.  1889.  Inner  expericuce  is.  wc  arc  here  told,  a 
manilbld  of  ideational  processes,  with  which  feelings  are  insep- 
arably connected.  Wc  directly  relate  these  feelings,  as  sub- 
jective, to  the  connected  ideas,  thought  of  as  objective.  Since 
feelings  can  never  be  thought  of  as  objedt,  as  the  ideas  can,  it 
is  an  unavoidable  tendency  of  the  uaive  consciousness  to  make 
them  part  uf  the  ideas,  especially  of  thase  which  concern  the 
body  and  its  movements,  and  finally  independent  ideas  them- 
selves. The  ambiguous  use  of  the  word  Empfindnng  has  as- 
sisted in  this  perversion  of  the  facts  of  inner  experience.  Mod- 
em  psychology  has  restricted  the  word  to  the  elementary 
unanalyxable  con.stiluents  of  consciousness,  and,  in  a  narrower 
sense,  to  the  elements  uf  ideas.  As  such,  sensations  have  in- 
tensity and  quality  as  attributes.  Wc  also  speak  of  the /fi/('«f- 
fonr  of  KCHi'^'ktiuus,  by  which  we  imply  that  every  ncn'-^tion  has 
a  relation  to  our  own  action  and  passion.  This  relation,  how- 
ever inseparable  from  the  sensations,  is  not  objeclified  along 
with  them,  nor  does  it  vary  in  like  measure  with  their  intensity 
or  quality.  It  therefore  cannot,  with  these,  be  classed  as  a 
third  fuuiUmental  ailribnte  of  sensations.  Heuee  the  attempt 
to  reduce  all  feelings  and  feeling-complexes  lo  feeling-tone  of 
seasations  is  invalid,  and  its  absurdity  becomes  evident  as  sooa 
as  •□  attempt  is  made  to  explain  in  thi.>  way  the  afiective  remtt 
of  such  a  complex  as  a  work  of  art. 

Immediate  experience  has.  therefore,  as  its  content  ot^ective 

^  Sladtfn  I,  s-6. 
»  O.  c.  344,  M9-3SO. 

■  Ai  before,  the  3d  and  4ih  cil*.  of  tbe  Pkys.  Piyeh.  reproduce  the 
treatment  of  the  and. 
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ideas  and  accompuijring  subjective  circumstanocs.  Tbe  Gist' 
task  of  psycbological  analysis  is,  tbcQ,  to  discover  the  last  ele- 
ments of  these  two  constitiietilscjf  experience.  We  may  restrict 
tbe  name  sensations  to  the  elements  of  the  first,  and  call  the 
elements  of  the  second  sitnpU  feelings.  The  separ atinft  abstrac- 
tion Is  difficult  iu  the  case  of  feeling.  becau!«e  it  has  not  tbe 
reference  to  an  object  which  permits  the  definite  isolation  of  tbe 
idea  as  an  object  of  attention.  Feeling  is  always  attached  to 
some  perceptual  content,  and  is  particularized  only  by  sncb  a 
connection.  Will,  like  feeling,  always  appears  in  intimate 
conuectiou  with  idea  and  seniintion;  but  the  absence  of  tdeutity 
between  them  is  established  by  the  fact  that  tbe  same  scusa- 
tional  content  may  appear  without  the  will,  and  that  a  will  of 
tbe  S3me  character  may  attach  itself  to  an  entirely  diSerent 
content. 

Stmirle  feelings,  like  elementary  sen.^atioDS,  are  "primitive 
facts  of  consciousness"  not  to  be  derived  from  anythiDg  beyond 
their  immediate  presence  there.' 

It  follows,  then,  that  the  content  of  consciousness  divides 
into  acts  of  will,  feeling,  and  ideation.  The  three  are  never  sep- 
arated. Ideation  is  objective,  feeling  is  a  siibjectivc  reactioa 
on  the  ideas,  based  on  the  volitional  activity  of  the  subject. 
Pleasure  and  pain  are  its  chief  direction.i,  corresponding  to  tbe 
chief  directions  of  the  will,* 

Wundt's  reasons  lor  separating  feeling  as  an  independent 
element,  as  they  appear  in  the  course  of  hi.s  dinctission  here, 
may  be  put  under  four  heads,  which  have  already  been  men- 
tioned in  another  connection,  (i)  Feeling  "is  not  objectified 
with"  }«msalion.  (2)  Experience  as  a  whole  has  an  objective 
and  a  subjective  side;  feelings  are  the  elemenw  of  the  latter, 
sensations  of  the  former.  (3)  The  feeling  attached  to  a  »ensa< 
tion  does  not  vary  in  like  measure  with  its  intensity  or  its  qual* 
it>*.  and  is  not.  therefore,  like  them  an  attribute  of  the  seii.sa> 
tion.  (4)  While  feeling  .ir  will  is  always  attached  to  some  sen- 
sation or  ideational  content,  the  connection  is  not  invariable; 
the  same  content  may  appear  without  Ilie  feeling,  or  a  like  feel- 
ing may  attach  itself  to  a  different  content. 

The  last  two  of  these  reasons,  as  was  pointed  out  in  the  pre- 
vious paper,  amount  to  independent  variability  in  the  sense  in 
which  ii  was  there  defined  as  the  test  of  an  element.  Tbe  first 
two  contain  the  same  'objective-subjective'  distinction  which 
we  found  used  in  the  first  period.  As  there,  so  here.  Wundl 
fails  to  specify  the  psychological  meaning  of  this  distinction. 

The  chief  directions  of  feeling  are  still  tbe  pleasant  and  the 
unpleasant,  and  as  yet  there  is  no  mention  of  the  great  variety 


>  Sy»t.  d.  Phil.,  380-387. 
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of  its  qtialitieatucooipared  with  tlio*e  of  sensation.  It  i.s  im- 
mediately referred  to  the  will,  but  this  couticction  is  not  new. 
OS  the  will  is  with  Wundt  equivalent  to  apperception  or  atteu- 
tion.' 

Concerning  the  meibod  of  feeling-analysis,  we  find  the  state- 
ment that  feelin);,  since  il  has  no  lefereoce  to  an  object,  cannot 
be  isolated  as  an  object  of  attention.'  It  can,  however,  be  par- 
ticularised by  its  connection  with  a  sensational  substrate. 
That  is  to  siy,  this  perceptual  content  can  be  isolated,  and  in 
this  way  the  feeling  attached  to  it  may  also  be  separated  from 
the  total  fee  ling -con  tent  of  that  moment. 

It  involves  some  repetition  to  reprodnce  all  of  Wundt's  dis- 
cus^on  of  the  present  subject  in  the  article  Zur  Ltkrt  von  den 
GemiiiAst'eaxgungen.  But  it  »eems  best,  at  the  risk  of  tedium, 
to  afford  the  reader  every  opportimity  to  examine  his  termi- 
nology in  iu  various  contexts. 

His  primar)'  definition  here  is,  that  sensations  are  the  not 
farther  analyzablc  qualitative  elements  of  ideas,  iu  abstraction 
from  the  connection.t  in  which  they  always  occur,  and  feeling 
is  the  subjective  reaction,  as  pleasure  or  pain,  upon  bensntion 
or  idea,  which  expresses  our  inward  relation  to  the  external 
excitations.*  The  ideas  ure  the  objective  portion  of  inner  ex- 
perience. The  subjective  conditions  may  be  divided  into  two 
classes,  tlie  feelings  and  the  emotions.  The  tatter  cau.ie  a  no- 
ticeable change  in  the  train  of  ideas.  When  we  abstract  in  the 
case  of  any  given  emotion  from  this  change,  a  feeling  always 
remains  to  which  the  change  was  due.  The  feelings,  therefore, 
must  be  regarded  as  the  more  simple  processes.  They  are  es- 
sential elements  of  every  emotion,  but  not  every  feeling  leads 
toan  emotion.  The  emotion  is  itlso  connected  with  concomi- 
tant physiological  phenomena,  which  are  either  absent  or  very 
weak  in  the  case  of  feeling.  Feeling  is  thus  the  simple  element 
of  all  emotive  processes,  as  sensation  is  of  all  idctitional  pioces- 
ses. — not  further  to  be  defined  or  analyzed.  There  is,  however, 
ft  distinction,  in  that  the  conditions  of  sensation  are  also  »m- 

■  C/.  Stndieii,  I.  350  aud  I^ogik.  ad  cd..  It,  1,  pp.  164-168. 

*  This  is  tile  iovariable  teuchlnf;  of  Wnmlt.  There  is,  howcTer,  a 
paiMgc  in  ill.  4n.  of  ttic  Crundrisi,  which,  ai  ttnntUicd  at  p.  161  of 
tbe  firat  F.ntcIUh  edition,  seems  to  rnnUadicI  il.  Here  wcaie  told  lliat 
nnder  certain  contlitioas  "tbc  <^oucFiitrHlioii  vi  tbe  attenlSun  upon  It 
can  }[«ncr*lly  make  any  partial  (ccliuK  wtiatcvcr  prrdorainant."  Com- 
paritoa  o(  llic  Iii.it  German  edition  at  pp.  190-191,  hnwevci,  «bawa 
that  tbe  'it'  of  the  Englisli  version  in  aiublKuous.  while  the  oriuinal  i« 
quite  clear.  Tbe  attention  is  directed  npuu  "den  eigCDeo  *ub|ectlren 
Zuitaud"  (1.^.,  ae  tbe  context  bIiow*.  the  seusniianAl  xubiitintc  of  tb« 
compoiitc  (eclinfr).  aail  "in  dicacni  Fnlle  hat  dann  xn^lelch  dieie 
Richiun);  <ler  Anfmerktamkeit  rncist  die  Eigen>cb«ft,  cin  l]c]icbij{c* 
PartiaiK^liihl  luui  tiL-vurKUgiea  inachcn  lu  konocn." 
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plc,  while  those  of  feeling  are  most  varied  aud  intricate.  Feel- 
ing is  deteniiiued  both  by  the  ideatiotial  content  xnd  by  the 
whole  condition  of  consctonsness.  It  is,  therefore,  capable  of 
infinite  variation,  aud  because  of  its  iiidcfinability  we  can  de- 
scribe any  particular  feeling  only  by  a  reference  to  the  psycho- 
logical conditions  of  its  origin  and  to  its  effect  upon  the  idea- 
tional process  ' 

Feelings  are  most  intiraalely  associated  with  the  act  of  ap- 
perception. The  only  justification  for  our  separating  them  b 
tbe  fact  that  they  may  greatly  vary  while  the  effect  of  apper- 
ception upoD  the  ideational  content  remains  the  same,  ifhe 
mniplicity  wbicb  we  find  in  feelings,  in  spite  of  the  complica- 
tion of  their  originating  conditions,  may  be  referred  to  the 
unity  of  conscious  life  in  the  act  of  apperception.' 

This  article,  then,  gives  us  no  further  explanation  of  the  psy- 
chological meaning  of  objective  and  subjective.  The  remark 
that  feeling  expresses  our  inward  relation  to  the  external  exci- 
tation merely  points  ont  the  problem.  All  that  is  new  is  the 
insistence  niwn  the  infinite  variety  of  feeling,  the  explanation 
of  this  by  the  fact  of  its  dependence  both  on  perceptual  ftub- 
strale  and  on  total  disposition,  and  the  referencx  of  tbe  simpli- 
city of  feeling  to  the  unity  of  apperception. 

Neither  is  anything  new  to  be  fuund  in  the  wecond  edition  ol 
the  Vorlesungfn.  Its  importance  in  this  connection,  as  we  have 
already  remarked,  lies  in  the  fact  that  it  reproduces  all  tbe 
'subjective-objective'  passages  of  tlie  first  edition,  while  deci- 
dedly repudiating  itsepistcmologising  teudencies.*  We  pass 
over  the  fourth  edition  of  the  Ph^siohgisehe  Psythologie  for  tbe 
same  reason. 

The  article  Ueber  psyehiithe  CattsaU'.al  in  the  tenth  volume  of 
the  Studicn  add.'*  nothing  to  our  dcfinition.s,  hnt  contain.^  a 
criticism  of  psychological  theories  of  feeling  which  seems  to 
show  that  one  meaning  in  nhich  Wmidt  uses  the  term  'subjec- 
tive* is  lack  of  correlation  with  any  definite  physical  stimulus. 
All  ideas  are  more  or  less  intimately  connected  with  va!H(- 
dflerminalioKs,  setLsnous,  asiheiic,  ethical,  or  intellectual,  for 
which,  or  for  the  influence  which  they  exert  on  the  course  of 
mental  life,  any  parallel  or  analogue  on  the  physical  side  is 
lacking.  This  is  because  value- predicates  arc  not  applicable 
to  physical  processes  considered  apart  from  the  subject.  In 
so  far  as  physical  distinctions  accompany  the  p'iychical  here, 
as  in  sensuous  feelings  they  demonstmbly  do.  they  lack  any 
peculiarity  by  which  one  could  account  for  their  psychical 
value.  Attempts  to  explain  such  feelings  by  physiological  dis- 
tinctions— for  example,  tbe  explanation  of  pleasure  as  dtie  to 

»0.  c.  358-360.  *0.  c.  365.  *C/.  Vorl.,   IS.  924  8.,  ssS-sj*. 
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the  biotogical  value  of  its  stimulus — are  only  a  relegation  to 
the  pbysicsl  side  of  the  value-predicate  obser\'ed  on  the  psy- 
chical.' Such  an  outcome  is  characteristic  of  the  explanations 
of  materialistic  paychology,  which  all  agree  in  reducing  psy- 
chical to  phyBiological  processes.  This  reduction  mny  be  ia 
the  first  place  to  simple  sensations,  and  through  them  to  outer 
or  inner  physiological  stimuli;  or.  TOhen  the  processes  are  too 
complicated  to  admit  of  this,  they  may  be  reduced  to  conatni- 
lant  exeitationi  (^Milerregungen)  and  to  physiological  nerve- 
connections  as  their  sonrce.  Reflex  movement  and  the  accom- 
panying sensation  are  given  as  the  typical  example  of  such  a 
concomitance.  (This  sceins  to  be  directed  agaiii.U  James. )  Some 
psych ologiiiis  think  that  the  simple  sensations  suffice,  others 
call  iu  the  concomitant  excitation.^.  But  all  materialistic  psy- 
chologists agree  in  the  tendency  to  exchange  the  psychical 
process  for  some  tangible,  but  usually  hypothetical,  physical 
process.* 

The  third  period  ends,  in  the  second  edition  of  the  Logik.  by 
the  first  explicit  di.-iciisston  of  the  method  of  feeling-aualyws. 
As  we  saw  in  the  previous  paper,  the  Logik  .^ets  up  two  cri- 
teria for  the  clement,  besides  the  general  condition  of  aualysie: 
that  of  nun  dccoir-iio^ability,  and  that  of  possible  isolalioti  as 
an  object  of  attention.  This  second  criterion  cannol  be  met  by 
feelings,  for  they  vanish  when  the  sensation  is  'thought  away.* 
They  cannot,  therefore,  be  called  indepotdati  elements  in  the 
same  sense  as  the  sensations.  There  have  been  attempts  to 
make  them  .so,  either  by  making  ihem  a  specific  cia.ss  of  sensa- 
tions, or  else  by  holding  that  pleasantness  and  unpleasantness 
are  individual  unchanging  feeling  qualities,  instead  of  mere 
class -co:  ions.  Such  attempts  simply  contradict  the  plain  facts, 
and  the  men  who  assert  that  these  positions  are  borne  out  by 
their  introspections  du  not  deserve  to  be  argued  with.  It  is  a 
mere  dogmatic  prejudice  that  all  subjectively  unanalyzabtt: 
constituents  of  consciousness  must  be  pos.sibIe  isolated  objects 
of  attention.  There  are  simple  unanalyzable  feelings,  but  ihey 
cannot  be  isolated  in  the  same  way  as  sensations,  b^ansc  they 
have  no  objective  reference.  The  methods  of  feelinganalysis 
jiiSer,  thercfoTC.  from  those  of  sensation-analysis,  aad  are  more 
difficult  to  apply.* 

Because  of  this  difficulty,  psychologists  too  often  have  re- 
conrsc  to  unaided  introspection  in  this  field,  which  n.snalty 
meanit  that  they  nccept  .Mich  dogmatic  prejudices  as  those  of 
the  sensationalisticauddualistic  theories,  against  which  Wundt 
does  not  deign  to  argue,  at  least  not  here.     Such  unaided  in- 
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*L9gik,  II,  1  {,der  Ceisttimtunsdm/UH),  19S-199- 

JOUKNAl^— 5 


314 


HOLUINDS : 


trospectioc  lias  the  further  difficulty  that  it  cnuuot,  with  oer- 
lainty,  separate  all  ideational  contents  from  the  affective.  The 
only  certain  method  is,  therefore,  the  experimental  variation  of 
the  conditions,  tlie  method  of  (»i^>-i'«/'(»ii,  the  essential  featnre 
of  it  being  thai  it  allows  the  change  of  only  one  of  the  elements 
in  a  complex  phenouienou  at  a  lime.  Since  the  results  of  the 
method  of  fxfiressioK  are  physiological,  it  must  be  claesed 
among  the  auxili3r>'  physiological  methods.  However,  it  has 
an  indirect  psychological  value,  .Muce  it  aids  analysis. 

Three  special  difficulties  of  feeling-analysis  are  indicated. 
Its  most  important  forms  can  be  genetically  investigated  only 
in  folk -psychology.  Its  conditions  are  immensely  complicated, 
and  include  indirectly,  through  association,  the  whole  past 
history  of  consciousness.  Finally,  there  is  an  extreme  pandty 
in  feeling-nomenclature;  the  names  we  have  are  merely  generic, 
.•iuch  as  pleasantness  and  unpleasantness.' 

The  third  period  ha;*,  then,  thrown  some  light  upon  Wundt's 
theorj-  of  feeling-aualysis.  We  cannot,  it  is  true,  isolate  feel- 
ings in  the  same  way  as  we  do  sensations;  hut  we  can  indirectly 
isolate  them  from  tach  other  by  the  isolation  of  their  perceptual 
substrate, — given,  of  course,  invariablesubjectiveattitude.  This 
metho<l  of  iudirect  isotattou,  which  is  pointed  out  in  the  Syttct 
der  Phihsofihie.  would  seem  to  be  the  necessary  preparation  for 
the  feel  inR-analy sis  proper  described  in  the  Logik.  The  feeling 
and  the  jx-rceptual  content  which  arouses  It  being  thus  isolated, 
we  discover  whether  the  feeling  is  sitople  by  var>'iug,  one  at  a 
time,  the  elements  in  that  content.  If  the  components  in  the 
feeling- reliction  vary  as  a  result,  or  some  of  them  drop  out  or 
are  added,  the  feeling  is  of  course  not  simple.  If,  however, 
the  feeling  is  found  to  disappear  or  change  in  its  entirety  b)' 
the  alteration  of  a  single  element  in  the  perceptual  stimultis 
(once  that  stimulus  has  been  precdsety  defined  by  elimination), 
then  it  is  simple.  This  seems  to  be  what  Wundt  means,  and 
it  implies  that  when  the  perceptual  substrate  of  a  feeling  is 
itself  an  elementary  sensation,  then  the  feeling  attached  to  it  Is 
(psychologically)  unanalyicable  and  simple.  This  question  will 
come  up  for  further  discussion  later  on. 

Nothing  explicit,  however,  has  been  done  in  the  way  of 
giving  some  psychological  meaning  to  'subjective.'  Wundt 
has  eblablished  simple  feelings  as  elements  because,  like  sensa- 
tions, they  can  be  independently  experienced  in  varj-ing  rela- 
tions, while  themselves  unanalyzable.  What  justifies  bim  in 
making  them  a  different  class  of  elements  is  still  their  'subject- 
ivity' as  contrasted  to  sensational  'objectivity.'  As  we  have 
pointed  out,  there  seems  to  be  some  ground  to  hold  that  one 
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connotation  of  the  term  is  lock  of  correlation  with  definite 
physical  stioiulus.  Very  analogous  to  thb  is  the  reference, 
which  ha.t  lievn  implicit  from  the  first,  to  total  disposition  of 
coDsciousDcss  as  against  piirticnlar  jwrceptual  experience.  But 
as  yet  we  have  BO  dear  connection  of  the  term  cither  with  these 
or  with  any  other  introspective  description. 

This  description  is  snpplietl  in  the  first  edition  of  the  Grund- 
riss  der  PsyeMologt'e.  The  book  is  important  both  for  this  rea. 
son  ami  becanse  it  gives  the  first  full  statement  of  the  final  de- 
velopment of  Wuudl's  theory  of  feeling.  It  is  necessary, 
therefore,  to  examine  Its  treatment  carefnlly. 

The  two  classes  of  elements,  sensations  and  simple  feelings, 
correspond  "to  the  two  factors  present  in  immediate  experience, 
the  objective  contents  and  the  experiencing  subject."  Both 
aensatioDs  and  feelings  possess  the  attributes  of  qnality  and 
inien.siiy.'  They  difier  as  to  certain  attributes  coouecled  with 
the  immediate  relations  of  sen-sattons  to  objects,  and  of  feelings 
to  the  subject,  (t)  The  qualities  of  sensation  move  between 
maximal  diBercnccs;  those  of  feeling,  bcttvcen  maximal  oppo- 
sitea.  (a)  Simple  feelings  are  much  more  numerous  aod  vari- 
ous than  simple  sensations,  because  (a)  "every  sensation  of 
the  many-dimensional  systems  belongs  at  once  to  several  series 
of  feelings."  and  more  especially  because  (h)  simple  feelings 
appear  as  the  subjective  complements  not  only  of  simple  sensa- 
tions, but  also  of  ideas  and  of  ideational  complexes.  (3)  Sen- 
sations fall  into  separated  disparate  .sy.items.  feelings  form  a 
single  connected  manifold,  for  every  feeling  has  some  qualitative 
relation  to  every  other  feeling.  This  third  difference  shows 
that  the  origin  of  feeling  ts  moie  nnitary  than  that  of  the  sen- 
sations. It  is  the  same  distinction  as  that  between  the  unitary 
sutnect  and  the  plurality  of  objects.' 

This  seems  explicit.  If  this  third  difference  is  the  same  dis- 
tinction as  that  between  subject  and  objects,  then  what  Wundl 
means  by  Subjective'  i.t,  p^iychologically,  the  unitariness.  the 
connectedness,  of  the  affective  side  of  experience.  That  this 
is  the  case  is.  we  think,  made  clear  by  a  passage  which  imme- 
diately follows. 

Since,  says  Wundt.  we  can  isolate  sensations  from  feelings, 
but  never  feelings  from  sensations,  we  cannot  speak  of  pure 
feelings  as  we  can  of  pure  sensations,  and  the  false  view  may 
arise  that  .<iensations  are  the  cause  of  feelings,  or  that  feelings 
are  a  particular  class  of  sensations.  The  first  view  cannot  be 
held,  because  feelings  always  derive  from  the  attitude  of  the 
subject,  so  that  the  same  sen.Halion  may  lie  accompsoied,  under 
different    subjective  conditions,   by  difierent    fillings.     The 
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second  view  Is  also  untenable,  because  "the  two  classes  of  ele- 
ments are  distinguished,  on  the  one  hand  by  the  immediate 
relation  of  seusatiOD.s  to  objects  and  of  feelings  lo  the  subject, 
and  on  the  other  by  the  fact  that  the  former  ntngc  between 
maximal  difiereuces,  the  latter  between  maximal  opposites."  ' 

Now  in  the  passage  quoted  Wtindl  obviously  uses  the  sub- 
jective-objective criterion  as  entirely  equivalent  to  the  third 
difference  iu  bis  list.  He  is  quoting  the  two  differences  of 
feeling  as  such  from  sensation  as  such,  ami  they  are  given  in 
the  first  and  third  of  his  list  of  distinctions;  the  second  in  the 
list  is  merely  an  external  mark  derived  from  the  peculiar  nature 
of  feeling -conditions,  not  a  specific  difference.  The  first  dif- 
ference in  the  list  he  quotes  precisely;  the  other  formula  may 
therefore  be  regarded  as  equivalent  in  meaning  to  the  third, 
and  out  previous  conclusion  is  made  certain. 

The  'subjective'  nature  of  feelings,  therefore,  means  their 
connectedness,  their  tendency  to  fuse  together;  the  fact,  ss 
Wundt  puts  it.  that  they  form  a  single  system,  aud  that  an 
interconnected  manifold,  in  which  everj-  feeling  is  in  some  way 
related  to  every  other,  while  sensations  fall  into  a  number  of 
disparate  systems.  This  agrees  perfectly  with  the  hints  of 
Wundt's  meaning  which  we  have  come  upon  already.  The 
syncrelistic  tendencies  of  feelings,  the  impossibility  of  group- 
ing them  in  definite  systems,  has  as  its  psycliOphjTiical  parallel 
the  lack  of  correlation  with  definite  physical  stimulus,  and  as 
its  psychological  the  reference  to  total  conscious  disposition 
instead  of  to  particular  ]>erceptiial  experience.  It  also  ex- 
plains why  he  has  repeatedly  said  that  atlcatiou  cannot  isolate 
a  feeling  as  its  object  because  feeling  'has  no  objective  refer- 
ence.'  What  he  meant  was,  that  a  feeling  is  not  I'cfinitely 
marked  off  by  its  dependence  on  a  particular  kind  of  physio- 
logical stimulus,  or  by  its  place  in  a  particular  modality  of 
experience. 

This  being  granted,  then,  let  us  proceed  with  our  review. 
Wundt  has  shown  that  it  cannot  be  maintained,  either  that 
sensations  are  the  causes  of  feelings,  or  that  feelings  are  them- 
selves sensations.  "Because  of  the  objective  and  subjective 
factors  belongiug  to  all  p&ychical  experience,  sensations  and 
feelings  are  to  be  looked  upon  as  real  and  equally  essential, 
though  everywhere  interrelated,  elements  of  psychical  phe- 
nomena.'"' The  other  possibility,  that  feeling  might  be  a 
third  attribute  of  sensation,  is  disproved  by  the  fact  that  th« 
affective  tone  of  a  sensation  changes  in  bolk  quality  and  inten- 
sity for  every  change  in  either  quality  or  intensity  of  sensation.* 

Simple  feelings  attached  to  simple  sensations  are  easilj'  tso* 
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latcd  from  their  connection  by  the  same  method  which  isolates 
the  sensations;  but  those  belonKin;;  to  complexes  "can  never 
be  separated  fiom  the  feelings  which  enter  into  the  compound 
ss  subjective  complcmeuts  of  the  seasation."  For  example, 
the  feeling  of  harmony  connected  with  a  chord  can  never  be 
dissociated  from  the  feelings  attached  to  the  single  notes  of  the 
chord.' 

Sense-feeling  cannot  exist  without  the  scnsnlion.  nor  has 
each  given  sensation  a  given  feeling.  Feeling  depends  on  sen- 
sation and  disposition.  There  '\ii.  therefore,  a  double  abstrac- 
tion involved  in  getting  at  the  sense- feeling.  The  feeling  mast 
be  diet ingui shed  from  the  concomitant  st^nsation.  and  also,  as 
unvarying,  from  all  the  other  feelings  connected  with  that  sen- 
sation under  varying  conditions.  This  second  abstraction  is 
ver>'  difficult,  becaase  the  associative  factors  are  ahvayi  pre.4ent. 
Becatise  of  this  difficulty  some  psychologists  have  disbelieved  in 
the  existence  of  any  pure  affective  tone  of  sensation,  and  bold 
that  the  affection  is  always  due  to  the  BRsociated  idea.s.  But 
experiments  iu  color  sensation  show  the  contrary,  for  the 
ftiieclive  tone  of  color  is  greatest  when  its  saturation  is  strong- 
est, and  it  is  most  unlike  the  colors  of  familiar  natural  objects. 
The  uniform  choice  of  particular  nitisical  tones  to  express  par- 
ticular feelings  is  another  disproof  of  this  theory,' 

Every  sensation  in  a  multidimensional  system  has  an  asso- 
ciated feeling  which  m  "a.  resultant  of  the  afTective  elements 
due  to  its  position  in  various  dimensions."  The  discrimination 
between  simple  and  composite  feelings,  therefore,  cannot  be 
carried  ont,  Uoth  are  alike  irreducible.  The  union  of  some 
feelings  "gives  rise  to  feelings  which  are  not  only  unitary,  but 
even  simple  in  character."  ' 

There  are  three  thif/  diredicnt  of  feeling  in  the  feeling* 
manifold:  plea.santue.>t.s-unpleaaantness,  excitement -depression, 
strain -relaxation.  Any  concrete  feeling  may  belong  to  all 
three,  to  two.  or  to  only  one  of  these.  Organic  sensations, 
smell,  and  taste,  arouse  e.'ipecially  feelings  of  the  fiisl  direction; 
color  and  clang  sensations,  those  of  the  sec^md;  thoKe  of  the 
third  are  connected  with  the  temporal  course  of  processes,  as 
for  example  the  feelings  of  expectation  and  of  satisfaction. 
We  may  assume  that  these  three  directions  "depend  on  the  re- 
lations in  which  each  single  feeling  Mauds  to  the  whcle  tuetes- 
timt  of  ptythUal  procenes."  A  feeling  has  a  place  in  the  first 
In  so  far  aa  it  repie.seuLs  the  state  of  the  present  moment;  in 
the  aecond,  in  »  far  as  it  exerts  a  definite  influence  on  the  suc- 
ceeding state;  in  the  third,  in  so  far  as  it  is  determined  by  the 
pecediiig  state.     Such  a  connection  makes  it  improbable  that 
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other  sncli  chief  directions  exist.  These  directions  also  enaUe 
us  to  find  in  the  affective  elements  the  antcccdculs  of  the  fon- 
daineutal  forms  of  the  emotious.  Finally,  Wuiidt  concludes 
his  discnssion  by  the  rcmnTk  that  the  scnsationalistic  and  dual- 
jstic  theories  ate  beneath  criticism.' 

This  firiit  edition  of  the  Grundriss  adds  much  to  our  knowl- 
edge of  Wundt's  doctrine  of  feeling.  Here  for  the  first  time 
we  find  liie  three  directions  of  feeling,  and  their  connection 
with  the  temiioral  course  of  consciousness.  Here,  too,  is  added 
an  important  distinf^ishing  character  of  feeling  not  noticed 
before,  that  of  movement  between  maxinial  qualitative  oppo- 
sitcs.  Most  important  of  all,  what  has  hitherto  been  referred 
to  as  the  .iK^^'c/itvcliaracteT  of  feelings  is  given  a  psychological 
meaning.  This  is,  that  feelings  form  a  single  interconnected 
manifold,  all  feelings  are  qualitatively  related,  while  sensations 
fall  into  disparate  systems.  Nothing  new  is  said  concerning 
feeling-analysis,  hut  the  statement  that  simple  and  composite 
feelings  are  alike  irreducible  when  they  attach  to  a  simple  sen- 
sation shows  that  Wundt  recognizes  the  implication  in  his 
theor>*  of  analysis  which  we  pCMBted  ont  a  few  pages  back. 

The  only  new  thing  in  the  second  edition  of  the  SytUm  dtw 
Phihofpkie  is  thnt  it  relates  the  three  feeling-directions  to  the 
temporal  course  of  consciousness  in  terms  of  wf//.  In  the  pleas- 
antness-unpleasantness components,  a  given  direction  of  will  is 
qualitatively  specified;  in  the  excitement-inhibition,  the  degree 
of  energy  of  will  is  indicated;  in  the  strain-relaxation,  the  par- 
ticnlar  stage  of  the  volitional  process  is  defined.' 

Such  changes  as  appear  in  the  fourth  and  fifih  editions  of 
the  Grundriss  are  all  in  the  direction  of  increased  caution.  The 
statement  that  "the  union  of  certain  feelings  gives  rise  to  feel- 
ings which  are  not  only  unitary,  but  simple  in  character,"  is 
omitted  in  the  fourth  edition.*  The  connection  of  the  three 
directions  of  feeling  with  the  three  aspecLs  of  consciousness  has 
disappeared.  This  is  probably  the  most  important  change. 
The  reference  to  dualistic  and  sensatioualistic  theories  of  feel- 
ing as  t>eneath  critidsm  has  gone,  and  in  its  place  appears  a 
brief  statement  of  reasons  for  rejecting  them.  They  arc  either 
entirely  inadequate  to  deal  with  the  problems  of  complex  emo- 
tions, or  else  meet  them  by  substituting  reflections  for  feelings, 
as  in  the  intellectualistic  explanations  of  a;sthetic  pleasure. 
The  suppasition  that  the  six  classes  of  feeling-qualities,  which 
appear  as  the  poles  of  the  feeliug-directions,  "are  themselves 
simple,  concrete  qualities,"  while  it  seems  to  be  supported  by 
the  introsj>ection  of  hypnotized  subjects  {f/.  Vogt),  is  contra- 
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lictcd  by  the  fccling-phcnomcna  attached  to  colors  and  tones. 
Thtsc  differ  not  ouly  in  quantity  but  also  in  quality.  The  quiet- 
ing effec:  of  sky -blue  i.t  not  (inite  that  of  imligo-bluc,  the  pk-as- 
urc  aroascd  by  the  interval  of  the  third  is  not  the  same  as  that 
aroused  by  that  of  the  fifth.  Nor  does  it  seem  possible  to  ac- 
count for  such  diRerenccK  by  a-ssuming  the  admixture  ofao- 
other  feeling.  The  lack  of  terms  for  such  finer  shades  of  feel- 
ing is  no  argument  agaiiLst  UieJr  existence,  for  such  a  lack 
exists  also  in  the  case  of  sensations,  though  to  a  much  less  de- 
gree.' 

In  the  lifth  e<lition,  the  phriise  "objective  contents  of  expe- 
rience" is  substituted  for  "objects"  in  the  clause  "the  imme- 
diate relation  of  setisatiotis  to  objects  and  of  feelings  to  the 
subject."*  This  connection  is  in  line  with  the  psychological 
definition  of  this  contrast  which  Wundt  has  now  given.  The 
feeling!*  arising  from  the  fusion  of  sense- feelings,  as  the  sensa- 
tions to  which  they  attach  are  united  in  ideational  complexes, 
are  not  called  "simple"  in  character,  but  "subjectively  unan- 
al}rzable,"  "unanalyzuble  in  thcm^clvc!)."  The  test  of  invari- 
ability under  varying  conditions,  as  marking  the  feeling-tone 
of  simple  seuxation.t,  ui  not  mentioned.  An.  originally  Mated, 
it  was  plainly  at  variance  with  Wundl's  whole  doctrine  of  feel- 
ing. The  statement  is  also  expunged  that  the  feeling  attached 
to  a  sensation  uf  a  muUidimensionnI  system,  though  composite 
because  of  its  place  in  the  several  dimensions,  is  '  "as  irreducible 
as  a  feeling  of  originally  simple  nature."*  One's  general  im- 
pression from  these  changes  is  that  Wundt  is  now  inclined  to 
believe  that  the  feeling-tone  attached  to  some  simple  sensations 
may  be  analywible  because  of  the  possible  indei>endent  variation 
in  the  components  of  the  sensation.  For  example,  we  may 
vary  independently  brighmeiis,  saturation,  and  color-tone  of  a 
color,  and  thus  perhaps  establish  a  division  between  constituents 
of  its  feetiug-touc,  if  it  happens  to  be  really  not  a  unitary  fu- 
sion. 

Full  a.s  the  treatment  of  feeling  i.t  in  the  fiAh  edition  of  the 
PhyiiologUtlu  Psyehologie.  it  adds  little  but  development  and 
confirmation  to  what  has  already  been  outlined  as  Wundt's 
general  theory  of  the  feeling-elements.  Still,  it  is  necessary  to 
examine  it  with  some  care,  since  it  is  in  all  probability  his  final 
prononncement  on  the  stibject. 


'  Grunjr.,  iib  od.,  ^t-SS- 
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The  composite  psychical  processes  fall  into  objective  and  sub* 
jectivc  classes.  Ideas  and  Kmolions. '  Acconlingly.  psycho-J 
logical  analysis  points  out  two  elastics  of  elements:  "sensatioit9,J 
the  ulliuiate  unaaalyzable  eleuieats  uf  ideas,  which  we  accord- 
ingly may  call  the  u^Wttr  elements  of  psychic  life,  and/ffiingi, 
which  accompany  these  objective  eleinenis  as  their  subjective 
complements,  not  referred  to  external  things,  but  to  the  Condi* 
tions  of  consciouness  itself.'"  That  is,  "in  the  inseparable 
whole  which  we  call  ft  sensation  of  fixed  quality,  intensity,  and 
feeling-tone,  the  latter  represents  the  constituent  which  we 
conceive  as  the  stifyWtivf  reaction  of  consciousness  upon  our  im- 
pressions, white  wc  assign  to  (the  impression)  the  intensity  and  | 
quality  of  the  sensation  as  its  objective  attributes.'"  Simple  r 
sensations  and  feelings  are  then  the  irreducible  elements  of  expe>  j 
rience.  The  task  of  psychology  is  not  toattempt  to  derive  thcnt 
from  some  common  middle  thing  which  we  never  experience, 
but  to  show  their  general  relations.  They  appear  as  the  com* 
plemeutary  elements  of  psychic  life,  representing  its  objective 
and  subjective  sides,  since  it  is  made  up  of  the  "experiences  of 
experiencing  subjects."  "Feeling-tone  is  accordingly  in  so  far 
a  necessary  complement  of  sensation,  as  each  sensation  belongs 
to  a  sensing  (entpfmdend)  subject."  It  stands  as  a  subjective 
factor  beside  the  objective,  to  express  the  relation  of  the  sub- 
ject to  the  impression.  This  difference  shows  itself  immedi- 
ately ill  the  fact  that  we  objectify  our  sensations  but  not  our 
feelings,  which  we  conceive  rather  asoiir  own  subjective  expe- 
riences, the  reactions  of  our  con.<idousness  upon  the  objective 
impressions  given  in  sensations. ' 

These  passages  have  been  purposely  given  in  exteHso.  Tbejr 
certainly,  at  first  glance,  seem  very  epistemological  in  char- 
acter, but  we  must  remember  that  if  our  previous  understand- 
ing of  him  was  justified,  all  Wundt  can  mean  by  this  distinctioa 
of  objective  and  subjective  is  just  the  diflference  between  those  > 
parts  of  experience  which  we  can  definitely  particularize  inat- 
tention, and  those  which,  whether  because  of  their  functional 
interdependence  with  the  attentioua!  process  or  for  some  other 
reason,  we  cannot  so  separate.  If  we  look  at  the  actual  differ- 
ences between  sensation  and  feeling,  which  the  Psythologie  in 
various  passages  indicates,  this  is,  it  seems,  what  they  all  cen- 
tre in,  here  as  elsewhere. 

In  the  first  place,  then,  the  physical  conditions  of  sensation 
ate  for  the  most  part  external  aud  obvious  in  the  organi-tm, 
while  those  of  feeling  are  hidden  and  complicated.'  But  more 
especially,  the  psychical  attributes  of  sensation  are  much  sim- 
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pier,  being:  only,  in  general,  iutcusity  aud  quality,  while  reel- 
ing has  various  additional  characteristics.  ( i )  Feelings  move 
in  (ontmis  (j.  e..  between  opposites).'  (2)  They  form  a  siugle 
iotercoanected  matiifold.  There  is  a  general  relationship  of 
feelings  which  arc  referable  to  wholly  heterogeneous  objective 
seosation&  .^/^ sensations  may  arouse  pleasantness  or  unpleas- 
antness, may  excite  ur  depress  us.  Uence  the  feelings  are  the 
chief  source  of  the  connections  and  relations  in  our  meulal  ex- 
perience.* (3)  The  feelings  present  at  any  moment  always 
tend  to  fuse  into  a  /oAi/ feeling  expressing  the  collective  feeling- 
content  of  consciousness  at  that  moment.  For  this  reason  the 
siinple  feelings  are  difficult  to  fix  upon,  for  they  fuse  into  par- 
tial fccUnga,  and  partial  feelings  fuse  into  total,*  This  tendency 
of  feelinfcs  to  fuse,  and  the  connectedness  of  the  feeling-con- 
tinuum in  genera),  is  to  be  explained  by  the  fact  that  every 
feeliug  is  "a  reaction  of  apperception  upon  tbe  single  conscious 
experience;"  for  the  unity  of  conscioitsuess  is  due  to  appercep- 
tion.* (4)  Finally,  and  as  a  result  of  all  these  characteristics, 
feelings  cannot  be  attended  to  for  themselves  as  sensations 
cao.* 

Now  these  characteristics  of  feeling,  taken  together,  only 
recapitulate  tho»c  niarkii  of  its  subjective  character  which  we 
have  found  indicated  elsewhere.  That  is  to  say,  feeling  is  not 
correlated  with  definite  physical  stimulus,  it  ia  to  be  referred 
to  the  totality  of  consciousnefis,  it  refuses  to  be  grouped  into 
definitely  separate  forms,  and,  finally,  as  the  result  and  sum- 
ming-up of  all  these  qualities,  it  is  always  falling  into  unitary 
masses,  it  forms  a  single  continuum.  This,  then,  we  may  lake 
as  Wundt's  final  meaning  in  psychology  for  su^eelive. 

The  refusal  of  the  sensationalists  to  accept  this  separation  be- 
tween feelings  and  scnaatioiis  Wundt  meets  by  the  assertion 
that  their  doctrine  is  not  re^ly  psychological,  but  due  on  the 
one  hand  to  the  inflnenccof  Herbartian  intellcctuali.sm,  and  on 
the  other  to  that  of  the  physiology  of  sense-perception.  Tbe 
psycbologiMs  who  bold  it  demand  thiit  there  shall  be  only  one 
kind  of  element,  that  produc«d  by  the  stimulation  of  definite 
seusory  nerves  or  of  their  end-organs.  This  demand  is  stated 
as  a  necessary  dogmatic  presupposition;  it  is  also  stated  as  a 
result  of  immediate  introspection  (Ziehen,  Miiusterberg).   But 
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Wandt  refer*  the  nnily  of  fceliuK  to  the  pkystolosital  unity  of  the 
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otherwise,  may  be  due  to  inch  a  centre. 
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the  dogma  is  oot  self-evident.  If  anything',  the  position  is 
i  priori  improbable,  for  it  is  natural  to  look  for  different  elc- 
meots  on  which  the  distinciion  of  subject -ol^ect  which  runs  all 
througbour  mental  life  may  be  founded.  The  real  source  of 
the  di>fiiua  is  not,  then,  i  priori  probability,  but  the  long- 
rejected  .\eiisualistic  theory  of  knowledge,  flls  for  the  aiueTlM 
introspective  evidence,  it  is  not  found  by  the  unbiassed  observer, 
empirically,  such  au  hypothesis  can  account  neither  for  the 
connection  of  like  feelings  with  entirely  dis;iaratc  classes  of 
sensations,  nor  for  the  connection  with  complex  processes  of 
feelings  which  are  the  same  in  type  as  ihoAe  accompanying 
simple  sensations.  To  explain  the  ooity  of  feeling,  it  bas  re- 
course to  a  hypothetical  'common-sense." 

The  Psyckologu  adds  nothing  to  the  theory  of  feeling -quali- 
ties beyond  a  more  explicit  statement  of  the  general  position. 
Feelings  have  quality  and  intensity,  and,  beside^  Ihene,  other 
attributes  due  to  their  position  in  the  unitary  feeling-contin- 
num,  which  is,  as  before,  tri-dlmeusional.  That  U,  tbeirqnality 
is  a  function  of  their  place  in  these  three  dimension*,  which  we 
may  accordingly  call  the  eompOKfnts  of  feeling- quality.  These 
components  are  not  real  feelings  any  more  than  the  components 
of  a  motion  are  real  motions,  or  than  color-tone,  brighluesi  and 
saturation  of  a  color- sensation  are  real  sensations.  Immediate 
introspection  shows  that  they  are  "basal  forms,  each  one  of 
which  includes  a  number  of  feeling-elements,  but  not  concrete 
particular  feelings,  which  reappear  in  unchanged  quality  in 
each  single  case  to  which  we  apply  the  names  given  to  tbem." 
Thus,  for  example,  the  pleasure  of  the  taste  of  sugar  and  that 
of  the  smell  of  menthol  are  alike  in  direction,  but  they  are  not 
at  all  simUar."  The  feeling- tone  of  a  sensation  depends  for  "its 
peculiar  quality,  specific  for  each  sensation,"  upon  the  quality 
of  that  sensation.* 

Nothing  new  is  said  concerning  the  criteria  of  fetliog  aoaly- 
si.s,  but  it  is  important  (o  note  carefully  what  little  is  men- 
tioned. Its  methoils  are  those  of  impression  and  expression, 
and  in  the  former  the  sensation  which  is  the  direct  result  of  the 
»timnUis  is  used  only  as  a.  means  to  aronse  the  feeling.'  Sim- 
ple feelings  are  like  simple  sensations  in  the  pos.sibiIity  of  sep- 
arating them  from  their  connection  by  analysis,  and  in  the  fact 
that  in  this  process  they  become  in  a  sense  abstractions.'  But 
while  sensations  can  be  abstracted  from  feelings,  feelings  cannot 
be  abstracted  from  .sen  sal  ions,*  Of  the  two  conditions  for  anal- 
ysis which  are  mentioned  in  this  work,  therefore,  "independent 
variability'  and  the  isolating  effect  of  atlentiou.  the  latter  is  not 
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mentioned  in  connectiou  with  fceHii^;  analyds.  Thishasalready 
been  emphasized  in  »  different  connection  in  the  preceding 
paper.  Simple  feelings  Wundt  defines  as  those  which  cannot 
be  separated  into  simple  feelings  ap[)earing  independently  for 
tbcmsclvcs.'  This  de&nilion  connects  itself  quite  clearly  both 
with  the  general  method  of  analyiiis  and  with  the  method  of 
feeling-analysis,  as  it  has  been  already  described.  The  simple 
feeliug  is  one  which  can  appear  for  itself  in  changing  relations 
to  other  mental  coniciu.  Snt  which  cannot  itself  be  divided  by 
division  of  its  sensational  substrate,  or,  under  the  further  re- 
finement introduced  tn  the  Grundriis,  by  variation  of  the  com- 
ponents of  that  substrate,  if  it  hnpiKns  to  Ik  a  Neusation  be- 
loDgmg  to  one  of  the  multidimensional  systems.  Finally,  it  is 
essentia]  to  retneniber  that  Wundt  has  already  stated  that  feel- 
ing-tone is  "specific  for  each  sensatiom."* 

To  sum  up.  then,  we  find  that  in  this  last  work  the  objective- 
snbjective  distinction  between  sensation  and  feeling  is  strongly 
emphasized.  But  it  isgivenintrospectivecontcnt.  The  nnitari- 
neaaof  the  feelinj^-coutinuuni  is  dwelt  upon,  as  it  was  in  the 
Grundriss:  and  to  the  first  and  third  of  the  special  characteria- 
tica  of  feeling  there  pointed  out,  there  is  added  a  further  icsntt 
of  this  unitariness,  the  tendency  of  feeling.s  to  fuse  into  a  mass 
or  totfll-fccling.  This  unity  of  feeling  is  referred  to  the  unity 
Df apperception ;  that  is,  to  the  unity  of  mental  processes  as  a 
whole  at  any  given  moment. 

The  quality  of  a  feeling  is  made  a  fuiictioa  of  the  three  'di- 
memiooa'  of  the  feeling- manifold  as  components.  Wundt's 
statement  of  pluralism  remains  as  dogmatic  as  before.  He  has 
no  hesitation  in  appealing  in  justification  of  his  own  position  to 
that  "immediate  self-observation'  which  he  justly  censures 
when  employed  by  his  opponents.  But  his  explanation  of  the 
three  'directions'  by  connecttnt;  them  with  the  three  temporal 
aspects  of  mental  process  has  disappeared,  and  in  its  Ktead  he 
seems  inclined  to  find  an  analogy  in  the  three  dimensions  of 
the  color-syslem. 

In  conclttding,  it  does  not  seem  necessary  to  restate  what,  as 
it  seems  to  us,  wc  muj^  hold  that  Wundt  means  by  the  terms 
subjective  and  objective  as  applied  to  feelings  and  sensations  re- 
spectively. His  meaning  is  psychological,  and  he  is  not  using 
an  epistemological  distinction,  as  Dr.  Washburn  supposes.  In- 
deed, his  meaning  for  'subjective'  includes  as  one  of  its  elements 
just  that  lack  of  Idealisation  which  the  critic  herself  admits  as 
part  of  its  psvchological  meaning."  With  her  conclusion  that 
only  the  pleasant uess-UHpleasantne.s.t   feelings  fully   satisfy  the 
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psychological  definitton  of  »abjecttve,  either  in  her  own  stax 
or  in  that  broader  one  which  we  have  outlined,  we  are  inclined 
to  agree;  but  that  is  a  matter  which  does  not  coucern  a»  here. 

Nor  does  it  come  within  the  province  of  this  paper  to  diitciiss 
the  validity  of  Wuudt's  grounds  for  separating  feelings  from 
sensations.  But  it  is  not.  perhap.s,  over-caplious  to  ask  whv 
thc  critic  seetns  to  slight  the  first  of  the  three  distinctions  gi^tn 
in  the  Omndriss,  that  of  movement  between  qualitative  oppo- 
sites,  when  pointing  ont  the  insuffidency  of  the  .second,  upon 
which  Wundt  seems  to  lay  no  special  stress,  and  which  does 
not  appear  in  the  Physiologtidie  PiyihologU.  Given  Wundt's 
general  position,  the  fact  that  he  finds  a  certain  clius  of  con- 
scious phenomena  ranging  in  quaUty  between  conscious  oppo- 
sites,  and  (ailing  into  a  unitary  interconnectedneiu  which  can, 
aa  it  were,  indifferently  include  all  the  disparate  sj'stems  of 
other  elemental  conscious  phenomena,  seems  no  insnfficient 
reaJion  for  regarding  that  class  as  different  in  kind  from  these 
other  phenomena.  It  must  also  be  reuienibercd  that  we  have 
found  bis  actual  reasons  for  the  disiincliou  to  be  more  inclusive 
than  his  explicit  statement  of  them. 

As  to  Wundt's  theory  of  feeling -analysis,  it  seems  to  us  that 
such  a  review  as  that  just  completed  is  almost  indispensable  to 
make  one's  view  of  it  clear.  As  we  have  found,  it  depends  on 
the  method  of  impression  and  on  that  of  expression.  The 
latter  method  is,  however,  merely  an  auxiliary  gnide  in  the 
actual  task  of  analysis.  While  we  cannot  isolate  a  feeling  as 
an  object  of  attention,  yel  we  can  i^olate  it  metliately  by  the 
isolation  of  its  perceptual  substrate.  Once  isolated  in  this 
way,  we  attack  it  in  the  method  of  impression  by  varying,  one 
at  a  time,  the  elements  in  that  substrate.  If  in  this  way  we 
can  eliminate  some  of  the  aspects  or  constituents  of  the  feeling, 
while  retaining  others,  it  is  complex;  but  if  we  can  make  no 
such  breach  in  it.  it  is — subjectively  at  least — unanalyzable. 
If,  finally,  we  have  come  upon  a  feeling  which  has  an  element- 
ary sensation  as  its  basis,  that  feeling  is,  ipso  faclo  and  by  the 
terms  of  our  analysis,  psychologically  unanalyzable;  for  we 
can  introduce  no  variation  within  its  sensational  stimulus.  The 
only  exception  to  this  rule  is  in  the  case  of  the  sensations  be- 
longing to  multidimensiona)  systems,  such  as  light,  where  the 
possible  variation  of  the  components  of  the  given  sensation 
may  establish  a  division  in  the  feeling-tone. 

Looking  at  the  criiicisms  of  Dr.  Washburn's  second  article 
with  these  facts  in  mind,  we  see  that  Wundt  wonld  accept  none 
of  the  three  methods  for  establishing  the  simplicity  of  a  feeling 
which  she  suggests  as  the  only  oires  possible  on  his  definition. 
The  first  two,  that  of  appeal  to  introspection  and  that  of  appeal 
to  the  uniqueness  of  the  sensational  snbstrate,  are  incompatible 
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with  his  whole  line  of  argurucnt,  as  she  herself  points  out. 
The  third  .suKKestion  is,  that  we  grouud  our  distinctiou  of  the 
Kimple  feelings  from  the  complex  "on  our  knowledge  that  the 
sensational  source  of  the  so-called  simple  feelings  is  simple, 
while  the  so-called  complex  feeling  is  derived  from  a  complex 
sensational  source."  '  This  contains  an  element  of  Wundl's 
melliod,  but  a  ver>'  partial  element.  Complexity  of  sensational 
Miurcc  would  not  deleiniiue  complexity  of  feeling  for  him. 
That  would  be  a  point  to  be  settled  by  experimental  variatiou 
in  the  elements  of  the  complex  sensational  stimulus.  On  th« 
other  band,  when  vre  have  a  sensational  substrate  not  only 
simple,  but  also  such  that  we  cannot  even  vary  its  componeois 
— a  !ten.-<ation  l>elonging  (o  a  one- dimensional  system,  for  ex- 
ample— then  we  may  be  sure  that  the  feeling  atlachcd  to  it  is 
psych otogically  ^mple.  For,  as  we  have  seen,  the  feeling  of 
esch  ivnsation  is  specific  for  that  sensation,  and  the  invariable 
stimulus  roust  produce  invariable  feeling-reaction.  The  feeling 
cannot,  therefurv,  t)e  duplicated  elsewhere  in  experience,  and 
no  divi.tiou  can  be  introdnced  into  it;  and  snch  a  fvcling  iii,  for 
Wuudt,  simple. 

It  may  be  well,  in  closing,  to  sum  up  categorically  the  points 
on  which  we  have  found  it  nectn-sary  to  take  i.«ue  with  the 
critic  both  here  and  in  the  preceding  paper.  Dr.  Wasbbum's 
criticisms  were:  (i )  It  is  not  clear  whether  Wundt'.'*  criterion 
of  analysis,  independent  variabilily,  iiichidcs  independent  e.viil- 
eme.  (2)  His  criterion  for  the  attributes,  independence  of  the 
mental  context,  is  insufficient  to  rule  out  clearness  as  an  attri- 
bute. (3)  IIi«  distinction  between  feelings  as  subjective  and 
sensations  as  objective  is  epislcmologicat  and  extra-psycho- 
logical. (4)  His  reference  of  (he  unity  of  feeling  to  that  of 
apperception,  and  his  consequent  definition  of  the  simple  feel- 
ing, make  it  impossible  to  distinguish  between  simple  and 
complex  feelings,  save  by  reference  to  their  sensational  sub- 
strate. 

But  we  have  found  that,  when  the  whole  development  fA 
Wundt's  doctrine  is  examined,  and  the  actual  way  in  which  he 
goes  to  work  at  his  problem,  none  of  these  criticisms  is  valid. 
More  specifically  we  find  that  (i)  what  mark.s  off  the  clement 
in  Wundt's  eyes  it  its  separability,  the  fact,  that  is,  that  while 
no  breach  can  be  made  in  it,  yet  it  can  be  experil^nced  in  dif- 
ferent mental  contexts,  (3)  Wundt  \i,asfour  criteria  for  the 
attributes,  instead  of  merely  one.  These  are  structural  neces- 
sity, independent  variability,  inseparable  connection,  and  indc- 
pei»dencc  of  the  complex.      He  regards  clearness  as  excluded 


>  Phii.  Rtv.,  »l  aiiU,  p.  36. 


336 


HOIXASDS. 


by  the  last  two  of  these.  (3)  The  difference  betweeo  feelings 
and  seusations,  as  subjective  and  objective,  is  not  for  Wundt 
epislemulogical,  as  he  has  explicitly  disclaimed  his  own  earlier 
tbeoT}'  of  that  nature,  but  psychological;  and  he  has  Riven 
it  introspective  definition  as  a  contrast  between  tendency  to 
fusion  ancl  persistent  discreteness.  {4)  Wundt's  canon  of 
analysis  is  the  same  for  leeliogs  as  for  sensatious,  though  his 
method  is  necessarily  different;  and  the  reference  to  aensational 
substrate  involved  is  never  regarded  as  directly  settling  the 
question  of  the  simplicity  or  conipositeness  of  the  feeling,  which 
Is  on  the  contrary  determined  by  experimental  i-ariatton  of 
that  substrate  considered  as  the  feeling-stimulus. 

Finally,  it  must  be  admitted  that  these  criticisms  are  of  real 
service  in  pointing  out  inadequacies  in  the  immediate  state- 
ments of  Wundt  on  these  matters.  We  have  l>een  able  to  Sod 
no  single  discussion  of  them  in  his  works  which  was  entirely 
clear  and  sufficient  by  itself.  Such  criticisms  of  method  and 
definition  are  always  useful  in  the  case  of  authors  who,  like 
Wnndt,  have  been  constantly  busied  in  a  varied  literary  activ- 
ity, and  that  in  a  science  which  has  been  too  much  occupied 
with  growth  to  examine  its  presuppositions.  They  force  his 
Rtudenis  at  least  to  attempt  to  get  a  more  precise  idea  of  his 
meaning:  and  sometimes  they  elicit  a  Hnal  attempt  at  definition 
from  the  master  himself.  Such  a  result  in  this  case  wotild  be 
most  desirable. 


PERIPHERAL  AND  CENTRAL  FACTORS  IN  MEMORY 
IMAGES  OF  VISUAL  FORM  AND  COLOR. 


By  Blsib  Mdrkav,  A.  B. 
(Prom  tfae  Psjrcbological  LRboratory  ■>'  Cornell  Uttivcratty.) 
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The  observations  recorded  hdow  were  made  in  the  Cornell 
laboratory  in  1904-5.  The  general  object  of  investigation  waa 
(be  appearance,  recurrence,  and  duration,  in  immediate  mem- 
ory,of  visnal  imngesofsimplefigtires.  Thepurpot^e  of  thestudy 
was  to  ascertain  whether  figures  viewed  under  uniform  coudi' 
dons  of  attention  differ  in  reproduclivity;  and.  if  so,  whether 
or  not  these  difierences  can  be  correlated  with  certain  intrinsic 
characteristics  of  the  figures,  such  as  size,  brightness,  color, 
outline,  ccimplrxily  of  contour.' 

It  is  a  familiar  fact  iaevcryday  experience  that,  under  favor- 
able conditions,  tneiuorial  images  of  objecis  recently  experi- 
enced tend  to  recur  spontaneously.  This  fact  the  experiment 
sought  to  turn  to  account  in  attacking  the  problem  of  the  in- 
trinsic liability  to  recurrence  and  persistence  of  images  of  differ- 
ent figures.  The  study  of  the  spontaneous  recurrence  of  im- 
ages was  chosen,  and  voluntary  retention  expressly  forbidden. 
This  procedure,  it  was  believed,  promised  most  toward  the 
elimination  of  chance  reinforcements  through  associatious and 
purely  subjective  factors,  and  was  hence  more  likely  to  lay  bare 
any  relation  subsisting  between  the  reproduclivity  of  the  Ggure 
and  size,  brightness,  etc 

In  the  first  group  of  observations,  the  individual  durations 
and  the  number  of  appearances  of  memory  images  of  different 
figures  were  recorded.     It  soon  became  evident,  however,  that 

I  Tbl*  proMcoi,  alonj;  with  th«  Involantary  procedure  In  the  study 
of  imai^s.  was  suggeMed  by  an  article  by  P.  Meakin:  Mutual  Inhi- 
bition of  Memory  Imnges.  Harvard  Psyck.  Studies,  Vol.  I,  1903, 
>J5-  la  Itil*  article,  which  dmla  with  data  relating  ouly  to  slutulla- 
Dcout  obaecrationa  OD  a  double  s«t  of  imuKM,  the  author  ^eueializc* 
witb  TcKar^  to  the  conditions  of  rcproducliou  of  a  iirlf/ir  image,  and 
concludes  thai  thr  i>erslsleDcc  of  *a  iuiakc  depcuda  ou  the  activity  of 
ita  motOT  accompHuitneuts,  and  that  these  motor  accompauimenta  arc 
coaditioned  by  the  sUe,  brightncs*,  etc..  of  the  figure.  (See  I.  M. 
BcBlky'a  critique.  Phit.  Rev.,  Vol.  XIV.  1905,  asj).  The  method 
bcie  followed  differs  from  that  of  Meakin  in  utiliiing  one,  instead  of 
t«o  figures  at  a  time,  thaa  securing  uniform  and  undivided  attcnltou 
for  each;  and  in  recording  the  duration  of  each  image  with  greater  ac- 
Guracy. 
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in  tbc  proc«dtire  followed  the  conditions  of  rcprodaction  were 
complicated  by  sucb  factors  as  affective  tone,  contrast,  &mil> 
iarity,  and  associations;  and  that  distinctness  and  vividness 
were  more  constant  and  more  significant  factors  tlian  mere  du- 
ration or  recurrence.  In  lalergroups,  accordingly,  precatitioiu 
were  taken,  especistly  in  tbe  ordering  of  the  series,  with  a 
view  to  further  elimination  of  these  disturbances;  and  a  record 
also  of  the  distinctness  and  cotnpletcncNS  of  Images  was  kept. 

The  second  group  of  experiments  was  arranged  to  investigate 
the  relation  obtaining  between  the  motor  conditions  excited 
by  s  fignrc,  and  tbe  distinctness  and  duration  of  the  cone- 
spouding  visual  image.  The  special  object  here  was  to  verify 
the  conclnHions  of  Meakin 'and  Slaughter' as  lo  tbe  depen- 
dence of  the  stability  and  clearness  of  the  image  upon  ideated 
or  realized  eye- movements.  In  tbe  third  group  both  voluntary 
and  involunlar)-  recall  were  sittdied  with  a  view  to  discovering 
wliether  constant  differences  in  distinctness,  completeness  and 
duration  hold  only  for  passive  attention  or  nm  parallel  in  vol- 
untary' and  in  involuntary  recall;  and,  secondly,  whether  these 
differences  are  correlated  with  tbe  incentives  tosemory  at 
tion  affonled  by  the  figure. 

G«ot;p  I.    Involdntarv  Mrthod  with  Fixatioh. 

MATKRIAI-S, 

Geometric  Ggurescut  from  colored  or  neutral- tinted  papert 
wvrc  used.  These  were  arranged  in  five  scries  of  four  mem- 
bers each,  each  scries  being  designed  to  test  tbe  dependence  ol 
the  memory  image  on  a  certain  factor.  The  varying  factors 
were  outline,  complexity  of  contour.  siM,  color  and  brigbtness. 
Tbe  series  were  made  up  as  as  follows: 

Ser.  1.    t)ellipse,    i)trUngte.   3)di9C,  4)iqiuirG — each  o(   mcdtum 
griLy,  wltb  a  fturfficc  of  about  il  8ii.  cm. 
Ser.  II.    A  dupltcatioti  of  Scr.  I  with  uotcbcd  invtcad  of  plain  line 

Ser.  Ill,  Di!iiMi  of  the  statidanl  KT»y,  of  Kraded  sites,  in  ih«  ratlcM 
I :  i:  j:8aiid  3-7  cm,  In  diameter,  the  next  lo  the  smalieirt  idCRtica) 
with  the  dUc  of  Scr.  1. 

Ser.  IV.  I>i«es  of  tbe  simidtiril  siae  of  Scr.  I,  oI  white,  ItKbt  gray, 
medium  gray  fllie  standanl  Rrar  of  Ser.  I-III),  and  bUek. 

Act.  V.  Disca  of  tbe  standard  size  of  Ser.  I  in  aatnnted  red.  green, 
blac.  and  yellow. 

These  series  were  given  in  the  order  IV,  II,  V,  1,  III.  The 
sequence  within  the  series  was  haphazard,  but  constant 
tfaronghotil  the  whole  experiment,  being  merely  reversed  every 
other  observation  period. 


'  Op.  fit. 

*  A    Pretimmarv  Sludv  of   the   BehSTtor  of  Mental  Images. 

/.  /s,rrf..  XIII.  i^.  526. 
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The  recurrence  aud  duration  of  the  meniory  iaiage.1  were 
recorded  oa  a  revolving  drum  by  means  of  a  key  operated  by 
the  observer.  The  observer  sat  before  a  table  on  which,  at  a 
const;int  distance  of  65  c;ii.,  stood  a  large  black  felt  screen. 
Each  6gure  was  exposed  in  tarn  at  the  centre  of  this  screen 
for  4  sec.,  dnrtuK  which  period  the  observer  steadily  fixated  a 
point  at  the  centre  uf  Ibe  ligure.  At  the  end  of  the  fixation 
period  he  received  a  signal  to  close  his  eyes.  After  a  pause  of 
15  to  30  sec.,  to  permit  the  fading  out  of  after  images,  be  was 
given  a  ready  signal,  and  immediately  placed  his  &nger  ou  the 
key  preparatory  to  recording  the  course  of  the  memory  image. 
The  instrnclions  lo  the  observer  were  to  await  as  passively  as 
possible  the  entrance  to  consciousness  of  the  visual  image  of 
the  figures,  indicating  its  appearance  by  a  light  preMture,  its 
disappearance  by  release  of  the  key.  At  the  end  of  the  record 
minute,  the  observer  reported  briefly  on  the  completeness  and 
distinctness  of  the  image.  On  the  completion  of  the  series,  a 
general  introspective  account  of  the  course  of  (he  image,  asso- 
ciations, direction  of  the  attention,  variations  in  the  disposition 
of  the  observer,  was  given.  The  observations  were  repeated 
at  intervals  of  one  wecfe,  in  reverse  order.  The  practice  ob- 
wrvations  are  excluded  from  the  average-s  (Table  I),  which 
reproseut  5\x  observalions  for  each  figure,  A  special  set  was 
also  given  in  which  a  full  introspective  report  was  taken  imme- 
diately after  each  record  minute. 

The  oiiservcrs  '  represent  two  rather  different  types,  P.  being 
a  good  vi.suali/er,  while  C.  was  predisposed  tci  motor  imagery. 
At  the  start,  both  cncountcreil  some  difficulty  in  assuming  the 
.temi-pa.ssive  attitude  demanded  by  the  experiment,  and  in  at- 
tending simultancou.tly  lo  ihc  elusive  flittiugs  of  the  memory 
image  and  to  the  manipulation  of  the  key.  Aflct  a  moderate 
am(mnt  of  practice,  however,  the  temptation,  to  voluntary  re- 
call or  filling  out  of  the  image  was  less  insistent  and  the  ob- 
ser^-er's  response  to  the  appearance  and  disappearance  of  the 
image  thnmgh  the  pressure  and  release  of  the  key  became 
fairly  automatic,  A  tendency  to  the  formation  of  an  artificial 
rhythm  was  anticipated,  but  seems  to  have  played  a  very  incon- 
sidcrable  part 

1.  lnttoipeelio»s .  1.  Manner  of  appearance  of  image, 
Asa  rule,  the  memory  image  appears  spfmtaneousJy  at  the 
beginning  of  the  recording  period,  or  in  the  preceding  after 


*  The  writer  wkbe*  to  acknowlcilfte  ber  indebiedneM  10  the  tivu  ob- 
Mrven.  Miss  Fclt«oa  sud  Mr.  CofHa;  Rn<l  to  ProfCMor  I.  U,  Beatles, 
onder  nhoic  direction  tbe  inv»ti^atioii  wad  au<lerukcn  aud  coni- 
plttcd. 
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In  tbe  nboTe  Table,  calnmn  I  ([Ives  the  total  duTfttion  of  mecnorjr 
ImaKC  in  Ave  obMrTttiioni. 
1  and  3,  ih«  averaKe  iliiratlon  of  single  JniRK*.  anit  maan  rariatioii. 
4and  s.  nvcrn^c  number  of  tmiiKe*  pet  miaute  and  m.  v. 
o,  total  duration  of  imaii^  for  Kcries  (fire  obtcrrations). 
7,  average  duration  of  siugle  itnage  (or  aertes. 

imngc  period.  Tbercnfter  it  retams  at  irregtilar  Intervnts. 
wbicb  usually  grow  lougcr  toward  Ihe  end  of  the  minute.  On 
a  fcw  occiisiims.  C.  reports,  the  image  was  apparetitty  evoked 
by  chance  twitches  of  the  eyeball  or  eyelid,  by  inspiration,  or, 
ntitomatically,  by  rbytbmic  pressure  of  tbe  key.  Occasion- 
ally, also,  the  observer  reports  a  faint  anxiety  iit  the  niumen- 
tary  failure  of  tbe  image,  and  a  temptation  to  summon  it  by 
movement  of  the  eyes  (O.  C. ).  by  stesdy  fixation,  or  by  recall 
of  detail  aficr  detail  {O.  P. ) . 

1.  Localization  of  image.  The  memory  image  nsnally  ap- 
pears in  the  »amc  direction  and  at  the  same  distance  a.H  did  the 
original.  P.  distinguislics  it  from  the  scnsorj-  after  image  by 
its  position  outwrirds  on  the  screen  (the  after  image  appearing 
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ya  the  eyelids"},  and  remarks  that  "its  appearance  b  often 
accompanied  l>y  the  feeling  of  tnming  toward  it."  Occasion- 
ally it  aeems  to  be  situated  '"in  the  bead,"  but  in  this  case  its 
diHtinctiitss  is  materially  lessened. 

That  this  localization  is  conelated  with  the  presence  of 
motor  elements,  actual  or  ideated,  has  abundant  evidence. 
Thus  C-,  noting  that  the  memory  image  usually  appears  as  nn 
object  with  spatial  relations,  states  that  in  this  case  "the  feel- 
ing of  accommodation"  is  present,  with  the  "tendency  to  move 
the  eyes  nnd  locate  Ibe  image  directly  in  space."  The  less  real 
this  feeling  (of  accommodatiou  and  convergence?),  the  less 
distinct  the  image.  Thtis,  toward  the  end  of  the  recording 
period  (C,  sometimes  reports),  the  images  become  less  vi^-idly 
'irisual,'  are  accompanied  by  almait  no  tendency  to  fixation, 
and  are  localized,  not  in  any  definite  portion  of  the  visual  field, 
but  vaguely,  'in  the  head,' — a  type  of  image  described  by  C. 
OS  'more  subjective."  or  'more  purely  memorial. ' ' 

It  seems  probable  that  P.  also  refers  to  the  muscular  sensa- 
tions attending  fixation  in  her  less  concretely  phrased  account 
of  the  semi -spontaneous  recall  of  images,  "I  seem  to  turn 
my  attention  toward  the  place  where  I  expect  the  image  to 
.i^pear.  If  I  hold  my  attention  on  this  place,  several  more 
'miBgcs  arc  likely  to  follow.'*  And  again,  "my  altention  vadl- 
lates  about  the  place  on  the  board  where  the  image  is  expected, 
then  settles  down,  and  l>elow  unfolds  the  image,  sometimes  in- 
distinctly, but  as  the  attention  turns  more  decidedly  toward  it 
groiving  in  vividness." 

3.  Incompleteness  of  image.  Images  are  rarely  complete. 
The  lower  right  hand  portion  is  most  often  missing,  and  the 
upper  left  hand  portion  the  most  distinct, — a  condition  possibly 
correlated  with  the  characteristic  grouping  of  matter  on  the 
printed  or  written  page,  and  the  acquired  habit  of  attending 
primarily  to  the  upi>cr  left  hand  word.  In  cases  where  the 
outline  is  complete,  it  is  often  doubtful  whether  there  are  not 
gfipi  in  the  main  body  of  the  figure.  Whether  complete  or  in- 
complete in  relation  to  the  original,  the  image  is  usually  re- 
ported as  Sashing  in  and  out  as  a  whole,  without  growth  or 
alteratiun. 

II.  Duralion  and  Frtqutficy .  1.  General  ttniformilies  and 
variations.  Two  points  are  first  to  be  noted,  the  wide  fluctti- 
ationin  individual  \'3lues  for  the  same  ftgure.  and  the  small- 
ness  of  the  differences  between  the  averages  for  different  figures. 
The  durations  for   the   figures  showing  the  greatest  variation 


^C.'s  («eling  of  aiiteality  wjtii  regard  to  reproduction*  of  purely 
retinal  elementi  i*  intercstioK  in  view  of  bit  already  mcntii>ncil  'motor- 
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swing  belwcwn  the  limitB  16.8  sec.  aud  0.4  sec.;  and,  in  a  typ- 
ical case,  a  mean  variation  of  0.6  sec.  stands  with  an  average  of 
3.7  »ec.  {O.  C-)>  •>Dd  n  m.  v.  of  0.9  willi  an  avcrag;e  of  r.9  (aee 
Table  I,  columns  2  and  3).  A  glance  at  Ifie  Table  will  show 
that,  in  comparison  with  these  nieati  variations,  the  differences 
betwevn  averages  for  the  single  figure  (column  2).  or  between 
averages  for  the  series  (column  7),  are  too  slight  to  be  nsed  in- 
cautiously as  the  hasiK  of  gcnerali/Btion.  It  may  here  be  Doted 
that  the  magnitude  of  the  mean  variation  is  due  in  part  to  a 
progres-sive  .sbottenlog  of  durations  which  occurred  in  the 
course  of  experimcnlation.  parallel  with  the  decreasing  novelty 
of  the  stimulus  figures;  in  part  to  associations,  minor  distrac- 
tions, and  the  like,  which  often  came  to  light  in  the  introspec- 
tive notes. 

The  difTerence  between  the  records  of  the  two  observers  is 
considerable.  For  F.  the  images  arc  more  frcqucut  and  of 
shorter  average  duration,  the  lucan  \'ariatious  larger,  and  the 
differences  both  helween  indiviilu.tl  averages  and  between  aver- 
ages for  the  series  greater.  This  greater  range  of  variation  i.i 
posMbly  cuirelated  with  the  fact  that  P.'sgenenl  practice  in 
observation  was  less  extended,  her  attitude  toward  the  experi- 
ment less  stereotyped  and  mure  subject  to  disturbance  than 
C.'s. 

In  spite  ofdiffeteuces.  however,  the  total  durstious  for  the 
two  ob.servers  are  not  widely  at  variance,  and  the  general  rise 
and  fall  in  values  from  scries  to  series  runs  fairly  parallel. 

2.  Duration  and  outliue.  complexity,  etc.  a.  Outline.  (Ser. 
I. )  For  duration  of  images,  angular  outlines  have  a  slight  ad- 
vantage overcur\-ed  (especially  for  P.).  This  is  no  evidence  ol 
any  intrinsic  diBerence  in  reproducibility  of  curves  and  an- 
gles, since  both  recnr  unsolicited.  It  seems  rather  to  be  a 
matter  of  the  absence  or  presence  of  a  number  of  definite  points 
to  attract  and  maintain  attention  during  the  reproduction 
period.  Apropos  of  this,  the  obsen-er  remarks  that  iu  memory 
the  margin  and  angles  of  the  square  and  triangle  stand  out 
most  distinctly,  while  in  the  disc  the  central  portion  isequally 
vivid  with  the  margin.  It  seems,  then,  to  be  a  matter  of  diver- 
sity  against  monotony  In  maintaining  the  attention. 

b.  Complexity.  (Ser.  II.)  The  duration  averages  for 
notched  outlines  stand  in  general  above  those  for  plain  line 
contours.  This  does  not,  howe^'er,  indicate  any  correlation  be- 
tween duration  and  extent  of  outline,  for  the  obser\-ers  report 
no  tendency  to  follow  the  outline  of  the  image  with  the  eye. 
They  do  report  a  feeling  of  effort  in  the  presence  of  the  figures 
of  Ser.  II,  a  difficulty  in  grasping  the  whole,  which  is  appar- 
ently the  correlate  of  the  attraction  of  the  line  of  regard  mmal- 
aneously  toa  large  number  of  simitar  points,  i.  e.,  tiiie  notches 
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on  the  margin.  Hcnc«,  as  with  the  angular  figures  of  S«r.  I. 
the  factor  dctcrminiog  duratiou  would  seem  to  be  the  inccn- 
ttvesto  involuntary  attention  offered  by  the  image  during  the 
record  i  ng  peri  od . 

c.  Size.  (Ser.  III.)  Increase  in  size  is  not  paralleled  by  in- 
crease in  duration  of  memory  image.  The  one  exception,  in 
the  case  of  size  4  (O.  P.),  is  spparently  due  entirely  to  rein- 
forcement through  verbal  as.sociation9,  'large'  or  'larger.'  in 
some  cases,  in  others  to  direct  comparison  through  recall  of 
imagesof  smaller  size.  This  complication  was  apparently  ac- 
cidental, due  to  a  faulty  arrangement  by  which  the  series  em- 
phasized contra.«ts. 

d.  Color.  (Ser.  IV. )  For  both  observers  the  general  aver- 
age for  th«  color  .-ierics  ix  hight-r  than  that  for  the  plain  gray 
disc — .  2.3  sec.  as  against  a. a  sec.  for  C.  1.8  sec.  against 
i.i  sec.  for  P.  This  argues  little,  however,  for  the  intrinsic 
rcproductivity  of  color,  since  the  single  averages  for  two  of  the 
colors  fall  below  the  standard  gray  disc  averages,  while  the 
lengthened  dnration  i-if  green  is  directly  traceable  to  the  pres- 
ence of  a  persistent  association  formed  during  the  period  of  ex- 
posure ((?.  C. ).  For  O.  P.  the  durations  in  the  color  series  are 
subject  to  great  variation,  being  more  at  the  mercy  of  chance 
associations  than  in  the  case  of  the  gray  series.  The  ascendancy 
of  yellow  mmt  be  referred  for  explanation  to  the  following 
heading  (c).  since  P.  reports'thal  it  is  recalled  as  a  brightness 
rather  than  as  a  color. —  It  is  to  be  noted  here  that  the  col- 
ored discs  are  les.*  rcprodncible  and  recordable  as  liisa  than  are 
gray  ones.  Theyofien  fail  to  maintain  a  definite  outline,  re- 
turning as  wa\*es  of  color  rather  than  as  di.stincl  images. 

c.  lirightne-w,  (Ser.  V.)  An  increase  both  in  average  du- 
ratiou aud  ill  frequency  appears  toward  the  bright  end  of  Ser. 
V  (especially  noliceuble  in  tlie  record  of  O.  P.)  The  one  irrcg- 
ularity  in  the  scries  is  that  of  black,  which  is  explained  by  the 
fact  that  with  this  disc  a  distinct  whitish  rim.  due  to  an  imper- 
fection in  the  material,  seems  to  have  formed  the  main  feature 
of  the  image.  In  general,  however,  both  observers  report  that 
the  reprodnction  of  the  duller  shades  of  the  series  was  le.is  satis- 
factory, and,  in  their  estimation,  less  accurate.  This  is  possi- 
bly less  a  matter  of  direct  correlation  between  reproduclivity 
and  (he  brighlness  scale,  than  of  the  relation  of  the  different 
shades  to  the  background  in  the  exposure  or  reproduction  pe- 
riod. The  black  screen  and  the  darkened  field  of  vision  would 
throw  the  lighter  discs  into  relief,  while  the  darker  discfl 
might  be  less  distinguishable  from  the  background  in  reprcH 
duction.  According  to  the  laws  of  involnntarj-  attention,  the 
contrasting  image  would,  of  course,  lay  the  stronger  bold  on 
the  attention  during  the  reproduction  period.     On  the  other 


hand,  the  longer  duration  of  tbc  image  br  wfaitc  may  be  re- 
lated to  the  peculiar  value  of  bright  light  as  an  iacentive  to  the 
ftttcDtion. 

A  word  may  here  be  inserted  cm  the  dislnrbing  ioducnce  ex- 
erted by  affective  tone,  coiitra.st,  and  the  like.  Occasionally, 
the  observer  reports  somewhat  ambiguously,  of  a  figure,  "more 
pleasing,"  or  "more  interesting,  hence  easier  to  recall."  Asa 
matter  of  fact,  we  find  tbat,  both  in  total  number  of  recarreoces 
and  in  average  duration  for  single  images.  C's  favorite  oohirs, 
blue  and  green,  hold  their  own  over  all  other  figures  except  the 
notched  square.  This  so-called  *  pleasantness'  is,  however, 
largely  reducible  to  richness  of  association. 

The  effect  of  contract,  novelty,  and  familiarity  on  the  course 
of  the  images  is  indicated  both  in  the  record  and  in  tbc  intro- 
spective account  of  P.  As  a  re.4ult,  apparently,  of  repetition, 
the  images  of  the  standard  sir.c  medium  gray  diidc  (which  had 
a  place  iu  Ser.  I.  III.  and  V)  declined  in  vividness,  and  toward 
the  end  of  the  inve.stigation  altogether  failed  on  three  occasions 
to  appear  at  all.  On  the  other  hand,  the  image  of  tbc  largest 
disc  (Ser.  Ill),  which  rarely  failed  to  elicit  surprise,  and  the 
qualificntion  "large"  or  "larger,"  maintained  throughout  one 
of  the  highest  duration  values. 

On  the  whole,  then,  so  long  a.^  duration  is  made  the  criterion, 
the  results  do  not  warrant  the  hypothesis  of  any  direct  correla- 
tion between  r«)roducibility  and ,tize,  outline,  color,  tic. ,  as itteA. 
It  sct'ins  probable  that  the.v;  five  facttirs  are  varyingly  cfTcctivc 
only  in  conditioning  the  attention  bestowed  on  the  figure  (pre- 
samably  during  the  ]>eriod  of  reproduction),  hence  indirectly 
affecting  the  duration  of  the  image.  On  the  other  hand,  dis- 
tiacti]ess  and  completeness  of  image  are,  as  the  introspections 
indicate,  le;^  subject  to  disturbance  from  outlying  factors, 
bencc  more  purely  indicative  of  tbc  grade  of  reprodudlHlity  in 
any  case. 

The  problem  will,  therefore,  next  be  approached  from  the 
standpoint  of  these  more  significant  factors,  and  their  relation 
to  duration  examined. 

III.  CompUlcnrnaHd  DistiHdarss.  i.  Completeness,  All 
the  records  show  that  completeness  is  not  a  function  of  dura- 
tion. The  briefest  iniiige  may  l>e  as  complete  as  that  of  length- 
iest duration.  Further,  scrappiness  of  figure  would  seem  to 
be  correlated  lK>th  with  the  direction  of  attention  during  expo- 
sure or  reproduction  (see  I.  3),  and  with  tbc  narrowed  range 
of  attention  in  reproduction.  The  portions  of  the  visual  field 
lying  in  indirect  vision  in  the  world  of  [lercrption.  or  occupy- 
ing merely  the  margin  of  consciousness,  seem,  ia  the  world  of 
images,  to  be  totally  obliterated,  or  at  most  present  only  in  the 
phantom  form  iu  which,  in  popular  phrase,  the  old  mooo  is 


3  W  be  present  in  the  new  moon's  arms.  This  is  illustrated 
jy  the  report  of  both  ol>w;rvcrs  that  when  only  s  crtrwtnt  out 
oi  a  whole  disc,  or  the  corners  of  s  square,  were  present  in 
clear  coii'iciousnes.'i,  they  could  not  a^uert  that  the  remainder 
of  the  figure  was  absent,  seeming  often  to  'feel'  rather  tbaa 
to  see  it. 

2.  Distinctness.  After  each  record  period,  a  note  was  made 
of  the  relative  degree  of  clearness  of  the  boundaries  of  the  mem- 
ory imafie,  usually  in  the  terms  'clear'  or  'distinct.'  Com- 
parison of  these  olwcrvutions  with  the  corresponding  time 
records  shows  that  distinclne-ss  and  duration  do  not  run  clasely 
parallel.  The  imiividiinl  timrs  in  the  records  reported  "un- 
usually distinct"  are  rarely  longer  than  those  for  the  same  fig- 
ure when  reported  indistinct.  £".  ^..in  a  record  for  the  tri- 
angle reported  "only  fnirly  distinct,"  the  images  persist  from 
3.4  to  44  sec.,  whereas  the  average  duration  for  that  figure  is 
only  1-4  .••ec.  Again,  in  a  record  for  the  square  reported  as 
"clear  and  distinct,"  the  times  run  from  0.4  sec.  to  1.4  sec-i 
while  the  general  average  for  that  figure  is  t.S  sec. 

At  the  same  time  it  mnst  be  admitted  that  there  is  a  pretty 
close  relation  between  the  axvraj^e  length  of  duration  and  the 
average  decree  of  dislincttiess  for  any  figure.  Thus  iu  P.'s 
record  the  figures  yielding  the  longest  average  duration  of  im- 
age show,  with  one  exception,  the  largest  total  of  judgments 
'distinct,'  E.  g. .  the  images  of  the  trttingle  and  of  the  square 
in  Scr.  I,  the  times  for  which  stand  at  the  head  of  the  series, 
are  alone  almait  invniiably  reported  distinct.  In  Ser.  II,  the 
disc,  which  has  the  lowest  average  dnratioo,  has  also  the  ma- 
jority of  judgments  "indislincl.'  In  Ser.  Ill,  size  i  receives 
the  largest  number  of  vi-rdict.s  'distinct,'  and  ha»  aUo  the  high- 
est average  duration  (with  the  exception  of  size  4,  which  is 
thrown  out.  on  the  ground  of  disturbing  a-iuiociations).  In  C.'s 
record  this  currcspondence  is  less  marked,  average  frequency 
ratlier  than  duration  of  image  varjiug  with  distinctness. 

It  may  al^i  1>e  noted  iu  ]ia.s.Hing  that,  for  di>liiictiiess  as  for 
durstioi),  angular  figures  are  in  the  long  run  more  favorable 
than  curved,  or,  more  generally  stated,  complex  arc  more 
fovorahle  than  simple. 

On  the  whole,  then,  we  may  say  that,  while  the  distinctness 
of  the  individual  image  is  not  dependent  on  its  duration,  the 
fact  that  the  image  which  is  typically  most  di.Minct  lends  on 
the  average  to  maintain  itself  longest  in  consciousness  suggests 
two  things  Hither  di.^tinctness  is  one  of  the  determining  fac- 
tors of  duration,  or — and  this  statement  seems  the  more  intel- 
ligible— both  distinctness  and  duration  are  dependent  on  some 
more  fundamental  factor.  That  such  a  fundamental  factor 
may  be  found  tn  the  capacity  of  the  figure  for  securing  auto- 
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matte  adjuKtroeats  of  tbe  attenlkm  during  reproduction  (or 
exposure)  is  suggesled  by  two  sets  of  facts.  First,  by  the 
correlation  cxistiog  between  distinctness  and  duration,  aud  com- 
plexity: secondly,  by  tbe  correlation  betn'eeu  variatioiu  in  dis- 
tinctness :ind  duration  for  the  same  figure,  and  the  presence  or 
absence  oi'  such  incentives  to  the  attention  as  contrast,  novelty, 
pleasantness,  familiarity.  When  it  is  recalled  that  the  irnnge 
during  the  reproduction  ]>eriod  is  left  entirely  to  the  play  of  tbe 
involuntary  attention,  it  becnutes  readily  conceivable  that  dts- 
tinctncs*  i.t  dcpcntleiit  primarily  on  the  presence  of  one  or  more 
features  in  the  figure  («•,  g.,  an  angle)  capable  of  ofiering  a 
point  of  supiMrt  to  the  attention,  secondarily  un  reinforccnicnt 
through  some  central  factor,  nssociativc  or  otherwise;  thnt 
duradtm  of  single  images  is  also  deterraiued  in  part  by  the  num> 
ber  of  component  piirt»  i>0K»»i!ied  by  the  figure,  and  capable  of 
arousing  interest  in  turn;  and  lastly,  that  (ot<i!  duratiott  or  fre- 
quency is  dependent  on  distinclne-^  as  alx>ve  determined  and  is 
hence  a  general  exponent  of  the  vitality  of  the  image  in  repro- 
duction. For  instance,  the  square,  which  presents  four  defi- 
nite points  or  features  to  the  attention  in  oulm.st  with  the 
monotony  of  the  disc,  shows  a  more  persistent  tendency  to 
outcrop  in  consciousnesit,  a  greater  vitality  in  maintaining  it- 
self, and  even  when  incomplete  with  reference  to  the  original  a 
greater  deliniteness  of  coutiiur  than  any  other  member  of  the 
series  (see  Ser.  I,  O.  P.). 

SlTMMAKV    FOK   GrODP   I. 

The  data  here  collected  are  negative  so  far  as  any  immediate 
correlation  between  duration  or  excellence  of  reproduction  and 
any  of  the  five  pcripher.-il  inctors  here  considered  i.s  nuKtrnied. 
All  indications  point  rather  to  the  significanceof  central  condi- 
tionK,  either  in  the  recording  or  in  tlieoUservatioupeiiod,  as  tbe 
critical  factors  in  determining  the  ctiaracter,  duration,  and  fre- 
quency of  the  image.  To  these  central  conditions  tbe  periph- 
eral factors  iitand  in  manifold  and  varying  relations,  thus 
indirectly  affecting  reproduction. 

GkOUP  II.      lN\fOUJNTARY    MRTBOD   mTH   EVS-MOVKMENT. 

This  variation  of  the  procedure  was  undcnaken  in  order  to 
ascertain  whether  the  introduclion  nf  eye- movements  during 
the  period  of  exposure  would  materially  alter  the  typical  results 
of  Group  I.  More  explicitly,  the  object  was  to  deleimiiie 
whether  3  yielding  to  tbe  natural  tendency  toward  eye-move- 
ment during  exposure,  and  the  consequent  increased  tendency 
toward  motor  innervations  during  reproduction,  would  exert 
any  influence  on  the  distinctness,  duration,  or  completeness  of 
the  image;  and,  if  so,  whether  this  influence  varies  with  the 
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imouiit  of  movement.  Group  I  was  designed  to  test  tlie  rela- 
tion of  purely  sensory  factors  to  reproduction;  Group  II.  ihat 
of  the  other  jxTipheral  factor,  tlic  motor  element. 

In  this  conueciiou,  two  pit^sagcs  from  articles  to  which  ref- 
erence has  already  been  made  may  be  cjtioted.  Moakin,  tn  more 
or  I c.«s  explicit  support  of  llic  Miinsttrbcrg  tbcorj-  of  the  corre- 
Istiou  of  vividness  with  the  discharge  of  motor  cells,  observes 
Ihol  "the  menial  tracing  of  a  iwiriiciiJar  boundnrj-  !wem^  to 
condition  the  sense  of  the  corresponding  contents;"  and  again, 
"the  effect  of  ihe  activity  of  ihc  motor  elements  of  the  internal 
impression  is  tu  incrcn);^  distinctness  and  prolong  duration;  the 
sensory  processes  standing  in  iuiimate  dependence  cu  the 
motor."  Slaughter'.s  statement,  in  hjtt  study  of  mental  im- 
agCii,  is,  while  Mtmcn'hat  ambiguous,  subslantiitlly  similar. 
The  factors  which  tcep  visual  tma%ea  in  clear  consciounnesii 
arc,  he  says,  "their  own  inteiual  organization  closely  combined 
with  motor  elements."  Whether  these  statcmcuts  arc  valid  or 
accurate  except  under  peculiar  conditions  of  experimentatiou 
is  a  quo^Hon  on  which  the  following  experiment  may  throw 
light.  It  may.  however,  be  suggested  in  advance  that  the 
ijnestion  whctht-r  motor  inncrx-ations  pfr  se  comlitiuu  the  pres- 
ence or  distinctness  of  images  would  seem  to  be  beyond  the 
reach  of  ordinary  iuirospective  methods.  For  in  so  far  as  any 
correlation  between  vividness  and  innervation  is  open  to  obser- 
vation. I.  e..  when  the  kinaslhctic  clcmcuts  corresponding  to 
the  latter  rise  alx>ve  the  linien  of  sen.^aiioii,  it  is  oliyioUMly  Open 
to  question  whether  ihcs-c  sensations  do  not  themselves  consti- 
tute Ihe  reinforcing  factor. 

It  may  here  be  noted  that  the  results  already  obtained  show 
a  correlation  between  vividness  and  inncnation.  but  oaly 
through  the  medinm  of  the  seuKations  ailendant  on  innerva- 
tion. These  sensations  ate.  moreover,  only  those  accompany- 
ing fixation,  hence  common  to  all  the  figures,  and  apparentljr 
varying  only  in  iuten.sity.  That  i.s.  there  ist  no  exact  correla- 
tion between  the  character  of  the  innervation  and  the  outline 
of  the  figure,  such  as  a  theory  like  that  of  Meakin's  presup- 
poses. It  was  thought  possible,  however,  that  the  previous 
conditions  of  experimentation,  i.  e.,  rigid  fixation,  might  have 
been  unfavorable  to  the  setting  up  of  the  neces.saiy  a!(.si>ciations, 
and  hence  to  the  highest  possible  grade  of  distinctness.  The 
procedure  with  free  eye-movement  might,  on  the  other  band, 
be  expected  lo  yield  a  definite  conelation  )>etween  extent  or 
complexity  of  outliue.  and  duration  or  distinctness,  if  sttcb 
correlation  exiitts. 

A .      With  the  Fig  urts  of  Group  I. 
»BTKOD. 

A  set  of  more  or  less  tentative  observations  was  taken  with 


»3S 


HURRAY ; 


each  observer,  the  directiwts  b«itig  freely  to  explore  the  outline 
of  the  ligurcs  presented.  The  figures  nscd  and  the  general 
order  of  experimeiitatton  were  as  Jit  Group  I.  A  fult  intro> 
spective  account  of  each  minute's  record  vras  kept.  For  pur- 
poses of  comparison  a  single  set  o!  observations  with  fixation, 
with  similar  pauses  for  iutiOS|wclioii,  awl  at  about  Ihe  satoe 
Mage  of  familiarity  with  the  figures,  was  given, 
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Columns  t,  2,  3,  mid  4  give  the  average  duration  o!  siimle  memory 
jcuges,  number  of  iTiioKc-n  per  minute,  nTcrnge  duration  of  imajic  (or 
fterics.  avcragv  duration  tot  &ve  series,  respectively. 

I.  The  five  factors  in  relation  to  dislinctnes.-;  and  dtiratioD. 
There  is  even  less  evidence  of  any  proportionality  between  da- 
ration  or  distinctness,  nnd  Mze,  brightness,  amount  of  outline, 
etc.,  than  in  Group  I.  None  of  the  five  factors  seems  to  have 
any  intrinsic  value  in  reproduction. 

II.  Movement  vrrsus  fixation,  in  relation  to  dttralioo  and 
distinctness. 
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I.  Duration.  Comparing  the  results  from  the  two  sets,  wc 
find  the  average  duration  slightly  longer  far  the  procedure  with 
fixatioD, — i.ysec.  as  against  i.5!kc.  for  P.,  3.3  sec.  as  against 
4. 1  sec.  fw  C.  The  average  duration  for  Scr.  I  and  II  for  P. , 
and  for  Scr.  IV  and  V  forC,  is,  however,  shorter  for  fixa- 
tion than  for  eye- movement,  showing  do  untformity  for  the  two 
observers  in  the  alterations  effected  hy  eye- movement. 

3.  Disliuctness.  The  introspective  evidence  for  the  two 
observers  is  more  in  accord.  First,  for  distinctness  and  com- 
pleteness of  image  the  advantage  is  with  the  method  of  fixa- 
tion. Secondly,  the  cases  of  lengthened  duration  wnlh  ey«* 
movement  arc  correlate<^l,  not  witii  greater  stability  of  image, 
but  with  the  tendency  to  e.Kp!ore  the  margin,  and  with  the  suc- 
cessive appearance  and  disapiK-a ranee  of  the  component  parts  of 
the  figure.  With  the  new  procedure,  moreover,  the  localiza- 
tion of  the  memory  image  is  !es.'«  definite,  more  often  to  one  side 
of  the  point  of  fixation;  while  the  image  itself  is  less  stationary, 
and  often  seems  to  float  across  the  field. 

These  results  seemed,  on  the  whole,  sufficiently  promisiag 
(0  warrant  a  repetition  of  the  procedure  under  more  favorable 
conditions;  namely,  with  a  .tet  of  figures  free  from  the  babttnal 
fixation  a.ssociations  of  the  former  method. 

B.     WUh  JVcTv  Figuret. 

HATERtAI.S. 

The  new  series  consisted  of  four  figares,  of  the  standard  gray 
tones,  of  approximately  equal  surface,  and  as  little  suggestive 
of  definite  a-saociattons  as  pwaible.     The  series  was  as  follows ; 

t)  PcatAgoo. 
3}  Octagon, 
3>  Rectangle. 
4)  Quail ri lateral. 


(Ad  eloagatcd  diamond.) 


This  seiies  was  given  twice  each  observation  period,  once 
with  fixation  and  once  with  freedom  of  eye-movement  during 
the  fotir  seconds'  exposure.  Steady  fixation  was  facilitated  by 
the  ti.se  of  a  head  rest.  There  wasalso  a  flight  alteration  in  the 
manner  of  exposure,  the  observer  closing  his  eyes  for  a  second 
during  the  removal  of  the  screen,  in  order  to  les.ien  the  tendency 
to  eyc-movemcnt  on  exposure.  Further,  the  record  of  the 
course  of  the  images  was  begun  five  instead  of  twenty  seconds 
after  the  exposure  of  the  figure,  it  being  thought  desirable  to 
make  use  of  the  images  which  always  occurred  during  this 
pause,  and  trial  having  itidicaied  that  the  observer  conld  prac- 
tically abstract  from  the  apE)earauce  of  the  sensory  after  image. 
Four  repetitions  of  the  whole  procedure  were  given  with  obser- 
ver C.  only. 
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In  the  ahavt  Table  columns  i  and  5  ^Ire  tbc  total  duraitoo  of 
IsMge  for  each  figure  and  tor  tlic  4cri«  as  b  whole  ( fur  four  obaerra- 
tioD«):  2.  the  iivcrii({<Mlnniiir>ti  of  imigc:  3.  the  tneaa  trariattoa ;  4.  the 
Bvciagc  unrotici  ot  iiuntfct  per  minute;  6,  the  arcra^  dniation  (or  *e- 

1.  /nirojfif^'onj.  (For  eye-movcment  )  1.  Inccnlu'cs  to 
repTOdttclion.  Occasionally  the  imaRc  «ema  10  be  overlooked 
by  Si  line  chance  eye- movement,  as  in  winking.  Moreo^-er,  ej-e- 
■noi'cmcnlH,  actual  or  imaged,  play  a  considerable  part  in  ibe 
tnaiutenaiice  and  completion  of  the  imaKc. 

2.  Loon  ligation  The  memory  iniag«  is  more  patchy,  illa- 
Mve,  and  oscillatory,  than  in  the  procedure  with  6xatioo.  The 
^ace  relations  of  the  image  are  less  definite  (a.<i  noted  in  A.), 
and  the  image  is  more-  oAcd  of  the  'subjective'  type,  with  the 
seoitatious  of  fixation  lacking.  The  best,  most  definitely  local- 
ized images  were  obtained  only  when  C.  had  become  suffi- 
ciently practised  with  the  material  to  swcq)  the  figure  with  bis 
eyes,  and  ha\-e  left  a  fraction  of  the  fonr  .second.s  of  exposure 
for  fixation.  This  device  seemed  tocomc  to  him  naturally  n.'^  a 
means  of  escape  from  the  feeling  of  dissatisfaction  auending  a 
mere  cursury  explonilion  of  the  margin. 

3.  Distinctness  and  completeness.  In  general,  the  images 
are  described  as  less  clear  and  definite  and  less  complete  than  in 
the  procedure  with  fixation,  the  pentagon  and  octagon  being 
especially  defective.  In  the  most  distinct,  portions  only  are 
clear.  Thus  the  angles  only  of  the  rectangle  are  dearly  de- 
fined, the  intennediaic  hnc  and  surfaces  being  hazy  or  alvient, 
while  in  the  iiuadnlateral  the  upper  acute  angle  only  may  be 
definite. 

II.     Duration  and  Fn^uenty.     i.   Duratioo  of  image   for 
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fixation  and  eye- movement.  Comparison  of  the  genersl  aver- 
ages shows  a  slight  advantage  in  favor  of  the  procedure  with 
eye-raovcment,  s.  i  sec.  as  iigainst  j  sec.  ThU  (as  noted  in 
A)  is  correlated  with  the  tendency  of  the  image,  in  the  pro- 
cedure with  eye-movement,  to  ru.sh  across  the  field  in  indis- 
tinct patches,  or  to  biiiUl  itself  up,  hit  hy  bit,  by  real  or  imaged 
eye-movement.  The  averages,  also,  for  individual  figures 
show  a  longer  duration  for  the  cye-mm'ement  procedure,  ex- 
cept in  the  case  of  the  octagon.  The  latter  shows  a  duration 
of  3.3  sec.  for  fixation  as  against  2.1  sec.  for  eye- movement. 

y  Duration  in  relation  to  distinctness  and  completeness. 
The  higher  average  duration  for  the  procedure  with  eye-move- 
ment is  as.sociated  with  .in  actual  decrea.se  in  the  dislinclne«s 
and  stability  of  the  image.  There  is,  moreover,  no  precise 
correlation  between  distinctness  and  completeness,  and  dura- 
tion, in  the  ca.se  of  any  single  image.  Nevertheless,  the  rec- 
tangle (in  the  procedure  with  eye- movement)  shows  a  greater 
total  of  judgments  'distinct'  and  'complete,'  and  at  the  same 
time  a  slightly  higher  ntrra^f  duration  than  anj'  other  member 
of  the  series.  Hence,  aa  in  Group  I,  we  may  conclude  that 
duration  and  disilnclncs*.  while  practically  indeiwmlenl  of  each 
other,  are  both  furthered,  though  not  ahsolutely  determined, 
by  the  same  general  conditions.  The  exact  nature  of  these 
conditions  may  be  brought  oat  more  fully  in  connection  with 
Group  III. 

StJUMARY   FOR   GROIH-   II. 

I.  The  appearance  of  the  image  in  consdoosDess  is  not 
necessarily  dei>endent  on  the  conscious  'mentnl  tracerj*  of  Ita 
boundary.  Indeed,  under  conditious  of  observation  or  experi- 
mentation which  tend  to  produce  such  a  dependence,  the  char- 
acter of  Ibe  image  as  a  whole  is  impaired,  and  tbcslmultancotis 
appearance  of  its  parts  hindered. 

9.  Fixation  during  exposure  affords  the  more  favorable  con- 
dition for  reproduction,'  either  for  Ihc  reason  that  it  secures  » 
more  impartial  distribution  of  the  attention  over  the  figure, 
hence  »  clearer  impression  of  the  whole,  or  for  the  reason  that, 
through  the  association  thus  set  up  beiwcen  the  retinal  image 
and  the  sensations  involved  in  fixation,  lliete  .•tensations,  when 
repeated  or  reproduced  with  the  image,  constitute  a  more 
potent  reinforce ineut  of  the  image  than  could  the  fleeting  sen- 
sations pKidudblc  by  irregular  or  transitory  ocular  movements. 
In  short,  it  is  not  general  ocular  movement,  as  Meakin  implies, 
but  certain  special  motor  accompaniments  of  the  state  of  visual 
attention,  which  contribute  the  eflcctive  conditions  of  visual 
reproduction. 
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GROPI"  III.      VOLPNTART  AND  ISVOLOSTART   MRTBOD 

WITH  Fixation. 

The  object  of  this  set  of  observations  was,  first,  to  T«pe«t  ia 
more  specific  fashion  the  test  of  the  relative  effectiveness  for 
reproduction  of  figures  of  curved  aud  angular  outlines,  of  rela- 
tive simplicity  or  complexity,  and  of  smaller  and  larger  size; 
secondly,  to  determine  whether  the  constant  differences  ia 
dumtioii  aud  distinct ne.-vit  of  memory  images  of  different  figures 
arc  attributable  to  differences  in  the  incentives  offered  by  the 
figure  to  passive  attention  (during  Ilie  period  of  reproduction), 
or  to  ctiiidilions  relatively  favorable  or  Hnfrtvorable  to  repro- 
duction, established  duriug  the  period  of  exposure  aud  iutriusic 
to  the  image  of  any  particular  figure.  That  is,  it  wax  tic-sired 
to  ascertain  whether  the  observed  differences  between  tuenior]r 
images  of  different  figures  were  intrinsic  and  aecessar>',  or 
merely  peculiarities  resulting  from  the  involuntary  procedtu« 
thus  far  adopted  in  the  reproductive  period, 

MATBRIAU. 

Three  new  series  were  prepared,  each  consisting  of  four  simi- 
lar figures,  of  the  standard  gray  tmie.  and  of  graded  sizes, 
each  figure  being  apprnximatcly  double  the  size  of  that  pre- 
ceding. Series  1  was  made  up  of  discs,  Series  II  of  trianglesi. 
Series  HI  of  discs  like  those  of  Series  I,  in  which  were  in- 
scribed (in  Indian  ink)  triangles  similar  to  those  of  Series  II. 
It  was  especially  desired  to  eliminate,  so  far  as  po.s.xib!e,  any 
disturbances  from  familiarity  and  contrast  effects,  or  from  asso- 
ciations. Hence  the  triangle  used  was  an  isosceles  with  an 
acute  vertex,  in  place  of  the  equilateral  »se<l  in  Group  I;  and 
the  figures  in  each  series  were  given  in  regular,  not  haphazard 
sequence,  size  i,  3,  3,  4  in  turn,  in  order  to  leaaen  contrast. 

UHTHOD. 

The  procedure  was  in  general  similar  to  that  in  Group  II  B. . 
except  that  the  procedure  for  eye-movement  was  omitted,  aud 
voluntary  alternated  with  iuvoluntarj'  recall.  Records  of  vol- 
untary recall  of  images  for  one  minute  were  taken  for  the  whole 
set  of  figures,  alternating  with  similar  records  for  involuntary 
reproduction.  The  whole  set  of  three  series  was  given  In  a 
period,  twice  in  all  for  each  procedure,  voluntary  and  involun- 
tary.    One  observer  only,  P.  of  Group  I,  was  employed. 

A  few  supplementary  observations  were  taken  with  voluntary 
recall  of  a  single  image,  after  each  exposure.  Half  were  given 
with  fixation,  half  with  eye-movement  during  the  four  seconds 
of  exposure.  In  these  the  results  tallied  wilh  those  obtained 
by  the  ordinarj'  method  of  recording  so  far  as  distinctness, 
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ctHoplctcDCSS,  ond  ease  of  recall  are  concerned.  Moreover, 
dtSercnces  parallel  to  those  of  Group  II  were  observable  in  the 
results  for  fixation  and  eye-movemeDt. 
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Id  the  sbnTc  Tabic  column*  i  and  5  girt  the  toMl  darntion*  ol 
image  tut  cacti   liKarc  and   scrle*.  rc8p«ctiv«ly;  a  and  j.  tbc  average 
duruion  of  image  and  mon  vnijntiou .  4,  the  arcrdge  number  of  im- 
,  tgtt  i  6,  tbc  aTCTagc  dnralJon  ol  iningc  far  scric*. 

RRStn.T.'J. 

I,  /nircipa/ims.  i.  The  iitceiitives  or  aids  to  reproduction 
employed  in  voluntary  recall  arc:  verlial  idea  of  stixe;  recall  of 
some  striking  feature  (as  the  angle  of  the  (haugle,  or  ihc 
black  line  in  Set.  Ill),  with  blow  couhtruction  of  the  image 
about  this:  movement  of  the  eyes  toward  the  point  where  the 
object  was  seen;  and,  above  all.  steady  6xation. 

3.  Diners  were  more  difficult  to  recall  than  triangles,  or 
discs  with  triangles  insciiltcd.  In  the  latter  figures,  the  tri- 
angks  are  more  distinct  than  the  surrounding  segments. 

3.  The iK-rccniagc of  judgments  ""diiitinct"  and  "■complete" 
for  each  series  is  as  follows: 

Involunt-iry.  Voluntary. 

Distinct.     Complete     Dislincl.     Complete. 
Series     I.    60%  12%  75?!.  37% 
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Involuutaiy.  Voluntary'. 

Disiitict.     Complete.     Distinct.     Complete. 
II.     75*  37^  64^  6ofltt 

HI.     37%  oo^c  37%  'a% 

1 1 .  Relative  Efftttiveness  for  Reproduction .  The  tliree  poiois 
to  be  tested  will  l>e  examined  here,  differeiiL-cs  in  involuntary 
and  voluntary  recall  being  abstracted  from. 

[.  Curs'es  and  angles.  The  triatiKle  has  in  general  the  ad- 
vantage over  the  disc,  in  duration,  completeness,  and  distinct- 
ness of  memorj*  image,  as  the  Table  shows.  It  is.  also,  as 
note<l  abtjve,  more  readily  recalled,  and  in  Scr.  Ill  ts  uitually 
the  most  positive  part  of  the  figure.  That  \hi%  is  lc:ss  a  matter 
of  curves  and  angles  iu  themselves  ilian  of  complexity  as 
against  simplicity,  or  of  varying  incentives  to  fixation,  is  indi- 
cated here  as  in  the  previous  groups  of  experiments. 

2.  Si^e.  The  duration,  di.stiuclness  and  completeness  of 
the  memory  image  arc  not  )>roporlionate  to  the  size  of  the 
figure  reproduced.  For  involuntary  reproduction  the  next  to 
the  largest  .size  invariably  overloiw  the  series,  both  for  indi- 
vidual and  for  total  durations.  It  is  noticeable,  however,  that 
the  corresponding  images  are  reported  incomplete,  and  only 
motlcratcly  distinct,  l-'or  voluntary  recall,  the  image  of  the 
smallest  figure  maintains  itself  longest  iu  cousci*JUSi>es8.  In 
both  procedures  (and  ihU  seem.s  to  he  the  .niKnificant  item),  the 
memory  image  of  the  smallest  figure  excels  all  otliers  both  in 
distinctness  and  in  compIelcues.<k  Evidently  there  is,  then,  an 
optimal  -si/e  in  visual  reproduction,  related  either  to  the  retinal 
area  of  clearest  vision,  or  to  the  limited  field  of  vision  in 
reproduction. 

3,  Complexity.  The  complicated  figures  of  Ser.  Ill  have  a 
very  slight  advantage  over  the  simpler  figures  (Series  1  and  II) 
and  that  mainly  in  the  nnmbei'  of  images  to  the  minute.  Tb'is 
advantage  is  partly  to  be  attributed  to  the  fact  that  in  succes- 
sive images  differeut  parts  of  the  figure  were  accustomed  to  ap- 
pear, thus  placing  the  reappearances  on  a  standing  diffcient 
from  that  of  ordinarj-  repetitions.  For  average  duration  these 
figures  stand  on  a  level  with  the  tnaugles  tu  involuntary  rv- 
call,  below  tfaem  in  voluntary.  What  is  more  significant,  both 
in  distinctness  and  completeness  they  rank  decidedly  below 
the  other  figures.  But  while  in  ihis  ca-\e  complexity  seems  to 
exercise  an  unfavorable  influence  on  reproduction,  on  taking 
tbe  triangle  as  an  example  of  relative  complexity  in  comparison 
with  the  disc,  we  find  our  couchisions  reversed.  Hence,  we 
conclude  that  the  complexity  of  the  figures  of  Ser.  Ill  exceeds 
either  the  limits  within  which  a  figure  is  easily  grasped  during 
four  seconds'  exposure,  or  the  limits  of  the  range  of  attention 
for  reproduced  sensation. 
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FACTORS  IN  UBMOUT  IMAORS. 

In  mmmary,  then,  wc  may  say  that  Ihc  figures  of  small  siiie 
and  of  moderate  cotnplexiiy  offer  the  conditions  mont  favorable 
to  reproduction.  Whether  these  conditions  are  effective  dur- 
ing the  period  of  observation  or  reproduction,  or  both,  niniit 
DOW  be  considered. 

III.  Difftrenas  in  ReprodudbiUfy  itt  ya/uatary  attd  Invol- 
untary Reptvduclian.  With  voluntary  recall  tbere  is  a  general 
red i.stribn lion  ofvalnes,  with  regard  to  duration,  distinctness, 
and  completeness,  for  the  three  series.  Since,  Jiowever,  this 
rediatribution  fails  to  reduce  the  memory  im3;;cs  of  the  three 
types  to  thesame  level,  and.  moreover,  reproduces  most  of  the 
distinctions  noted  for  involuntary  recall,  Ihe  conjecture  ad- 
vaiioetl  in  Group  I,  that  the  superior  rcprmUicibility  of  a  fig- 
ure is  due  to  some  intrinsic  or  accidental  qualification  for 
securing  a  better  adjustment  of  the  pa.t^ive  attention  during 
the  period  of  reproduction,  seems  insufficient  to  explain  the 
facts.  That  is,  maximal  attention  duriu;;  obser^'atiou  is  not  as 
uniformly  effective  for  reproduction  in  the  case  of  figures  as 
in  tbc  case  of  simple  sensations,  but  is  complicated  by  the  re- 
lation of  the  figure  to  certain  central  conditions.  TbU  tntqual- 
iiy  in  the  relations  of dilTeient  figures  to  the  central  conditions 
iji  one  that  asserts  itself  under  conditions  of  voluntary  as  well 
as  involuntary  attention,  /.  e.,  during  either  the  period  of  ob- 
servation or  of  reproi'uction.  Thb  inequality  must  uow  be 
more  closely  examined. 

It  is  first  to  l)e  noted  that  in  Group  III,  as  also  in  I  and  II, 
constant  diflfcrences  in  reproducibility  are  correlated  princi- 
pally with  "complexity"  of  figure.  That  the  image  of  ilie 
more  complicated  figure  should ,  either  in  voluntary  or  in  involun- 
tary recall,  remain  relatively  longer  in  the  focus  of  cousciousaess 
than  that  of  the  .simple  figure  might  be  expected  if  we  were  to 
reason  by  analogy  with  conditions  existing  in  perception,  Gor- 
don '  ha.s  shown  that  the  duration  of  a  single  pulse  of  attention 
is  longer  for  a  complex  than  for  a  simple  visual  object,  II  is 
possible  that  this  rule  obtains  also  in  the  sphere  of  reproduced 
sensations,  and  that  [he  longer  durations  of  Series  III 
(especially  in  the  voluntar>'  procedures  where  the  interrup- 
tions in  the  appearance  of  the  memory  image  have  often  the 
cbaracterof  fluctuations)  are  further  expressions  of  this  rule. 
Yet  the  fact  that  the  most  complex  figure  (that  of  Ser.  Ill) 
docs  not  give  the  longest  memory  image  warns  us  thai  this 
function  of  complexity  is  not  to  be  accepted  without  limitations. 
Tbe  existence  of  au  optimal  complexity  for  reproduction  indi- 
cates that  it  is  not  complexity  itself,  but  the  extent  to  which  it 

1  K.  Gordoa:  Ueaning   io  Memory   and  AttcntiOD,  Piy<h.  Rev.t  X, 
86?. 
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afTords  coiiditious  favorable  to  Sxatton  and  attention,  wlikh  b 
the  dclcrmiiiing  factor.  Moreover,  the  above  quoted  facts  on 
tbe  pulse  of  attention  would  hardly  lead  us  to  anticipate  that 
the  image  of  a  complex  figure  would  be  not  ouly  longer,  but 
also,  within  certain  limits,  more  complete  and  dtitttDCt  than 
those  of  other  figures.  Hence,  it  seems  necessar>*  that  the  facts 
be  analyzed  further  in  order  tu  arrive  at  the  preci.se  nature  of 
tbe  advantage  conferred  (in  certain  cases)  by  complexity. 

Let  ns  look  first  at  the  period  of  exposure  for  some  inSueooe 
exerted  in  association  with  complexity  either  to  enhance  tbe 
neural  excitation  tinderlying  reproduction  or  to  famish  assod- 
ated  factors  which  may  serve  to  reinforce  the  reproduction. 
The  sensations  arising  from  the  innervation  of  the  muscles  used 
to  inhibit  those  eye-movements  to  which  the  comers  of  the  fig- 
ore  form  incentives  seem  to  offer  precisely  the  factor  required. 
The  introspections  show  a  tendency  to  movement,  which  is  felt 
and  resisted,  both  in  the  period  of  exposure  aud  of  reproduc- 
tion, and  which  bears  a  significant  relation  to  tbe  presence  and 
distinctness  of  the  image  in  the  latter  period.  Since  with  the 
simple  disc  there  is  apparently  no  corresponding  tendency  or 
resistance,  it  seems  probable  that  the  difference  in  distinctness 
and  duration  of  the  triangle  as  compared  with  the  disc  is  dne 
to  the  presence  in  the  visual  complex  of  associated  fixation  sen- 
sations of  greater  intensity,  set  up  again  on  the  appearance  of 
the  retinal  image  in  memory,  and  acting  as  a  reinforcement  ol 
this  image.  In  brief,  tbe  figure  which  gives  rise  to  the  clearest 
and  strongest  fixation  sensations  has,  other  things  being  equal, 
the  best  cbancein  reproduction.' 

The  doubt  may  of  course  be  raised  as  to  whether  these  kin- 
eesthelic  sensations  are  actually  reinforcing  factors,  or  merely 
coefficienlsof  the  efficiency  of  attention.  The  weight  of  evi- 
dence, however,  throughout  all  these  groups  of  experiments, 
seems  to  He  on  the  side  of  the  former  hypothesis. 

SnUMASY  FOR  GsotJp  III. 

1.  There  is  an  optimal  size  and  complexity  for  visual  re- 
producibility, dependent  on  the  range  of  alttention. 

2.  Conditions  obtaining  in  the  period  of  exposure  are  criti- 
cal for  reproduction,  since  certain  differences  in  reproducibility 
are  constant  both  in  vohmtary  and  in  invoJnntan.-  recall. 

3.  Along  with  various  central  factors  (familiarity,  contrast, 
association  and  ibe  like)  conditioning  the  appearance  and  dis- 

'  Cf.  Wilbdin  Peters;  Atiftnerksamkeit  und  Zeitver»cblebun^  in  der 
Aui^«aiiDg  dispamter  Sione»rcite,  Zfilstkr.  /.  Ptych.  «.  Physiol,  der 
^niuiorgane,  Bd.  XXXIX.  1905,  417,  lor  tbe  value  of  tixatiou  cle- 
menu  la  visual  attentiou. 
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tinctness  of  the  image,  the  Icinsesthetic  elements  of  Sxation 
play  an  important  idle. 

The  results  of  the  investigation  may  be  sammed  up  as 
follows : 

Neither  the  attribntes  of  the  stimnltts,  qualitative  or  spatial, 
nor  the  general  ocular  movements  to  which  these  attiibates 
may  give  rise,  constitute  the  important  differential  foctor  in 
visual  reproduction.  On  the  contrary,  reappearance  and  per- 
sistence, distinctness  and  general  accuracy  of  reproduction  are 
conditioned  primarily  upon  the  relation  of  the  stimulus  or  im- 
age to  central  conditions,  and  upon  certain  special  motor  phe- 
nomena accompanying  fixatloa. 


FURTHER  STUDY  OF  THE  ENGLISH  SPARROW 
AND  OTHER  BIRDS. 


By  jAuns  P.  Poktbr, 
InitrnctOT  la  Psychalog7,  Collegiate  Department,  Clark  UolTenitf. 
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In  an  earlier  paper  on  "The  Psychology  of  the  English 
Sparrow"  the  writer  committed  himself  to  the  farther  study  of 
the  same  and  other  species.  Like  most  programmes,  perhaps 
always  more  or  le:4s  unwisely  made,  this  has  seemed  tardy  of 
fulfillment.  For  cxperimentiug  with  such  frail  and  nervous 
auimals  one  must  have  au  unlimited  amDuut  of  time  and  the 
possibility  of  making  the  surroundings  very  free  from  disturb- 
ing noises,  etc.  It  is  scarcely  necessary  to  say  that  neither  of 
these  conditions  could  be  fully  satisfied.  The  birds  have  been 
kept  and  the  experiments  tried  in  a  large  animal  room  with 
alligators,  white  rats,  and  Jack  the  monkey,  in  other  cages 
near  by.  These  were  often  a  disturbing  factor  while  an  ex- 
periment was  in  progress.  Then.  too.  the  necessity  of  carry- 
ing along  simultaneously  the  same  test  with  a  number  of  birds 
led  to  a  change  in  the  method  from  that  used  earlier;  at  least, 
daring  the  first  experiments.  To  do  this  each  bird  was  kept 
in  a  small  cage  outside  the  large  one  (the  latter  being  twelve 
feet  long  »ud  wide  and  six  feet  high).  When  tests  were  made 
these  cages  with  the  birds  were  carried  inside  the  large  one. 
Later  they  were  allowed  to  go  directly  from  the  small  cages 
into  the  large  one.  This  latter  method  it  seems  to  me  is  much 
belter  as  it  eliminates  the  fright  which  always  results  from  car- 
rying the  small  cage  and  the  birds  become  more  accustomed  to 
the  large  cage.     They  are  not  suddenly  confronted  with  so 
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much  that  is  new  aod  consequeatly  there  is  less  distraction. 
NotnithstandiDg  the  fact  that  the  same  precautions  as  to  food, 
•ir  and  sunshine,  have  been  taken  as  in  the  earlier  Study  I 
have  foand  it  difficult  to  keep  the  birds  in  good  condition  for 
any  great  length  of  time.  Since  from  the  fir.<it  I  wa-s  on  the 
sharp  luokout  for  abnormal  conditions  of  any  kind,  allowance 
will  be  made  for  these  in  the  interpretation  of  results. 


Descriptios  of 


Birds  Expbriuentkd 
Done  by  Others. 


WITH  AND  Work 


^  The  birds  experimented  with  were  a  Vesper  Sparrow,  a 
female  Cowbird,  a  male  Dove-cot  pigeon,  a  female  Passenger 
pigeon,  and  mme  half  dozen  English  Sparrotrs.  The  results  of 
a  tew  tests  on  a  Ked-headed  Woodpecker  will  also  be  described. 
Some  facts  by  way  of  description  of  the  species,  their  habits 
and  habitat,  and  of  interest  chiefly  from  a  psychological  point 
of  view,  will  now  be  given. 

The  Vesper  Sparrow,  Grass  Piuch  or  Bay-winged  Bunting 
is  somewhat  smaller  than  the  English  Sparrow  and  not  so 

•  strongly  or  roughly  built.  According  to  Chapman  (i,  p.  141, 
and  facing  p.  1 22  for  picture)  its  hahilat  is  the  great  broad  fields 
I  where  it  finds  its  food.  It  is  protectively  colored,  the  upper 
parts  being  grayish  black  and  brown ;  breast  and  sides  streaked 
with  black  and  brown;  belly  light;  lesser  wing  covert?  chest* 
net.  It  has  a  very  sweet  song,  some  parts  of  which  as  well  as 
the  sharp,  clear  calls  were  to  l>e  heard  in  the  laboratory.  Its 
habit  of  feeding  atid  Sying  near  the  ground  is  so  strong  that  it 
required  some  patience  and  several  trials  to  get  it  to  leave  the 
large  cage  by  an  opening  in  the  upper  corner.  Its  scratching 
habit  was  so  persistent  that  to  the  last,  after  months  of  cap- 

■  tivity,  no  food  could  be  kept  in  its  food-box. 
From  the  standpoint  of  its  habits  and  instincts  the  Cowbird 
is  ooe  of  the  most  interesting  and  hated  of  birds.  It  is  some- 
what larger  than  the  English  Sparrow,  being  rather  an  obscure 
looking  bird  of  dusky  grayish-brown  color.  This  is  particu- 
larly tnie  of  the  female.  See  Chapman  (i,  facing  page  114) 
ft^r  colored  picture.  Like  the  European  cnckoo  it  builds  no 
nest  of  its  own  but  lays  iu  eggs  in  other  birds'  nests.  Accord- 
.  ing  to  Coues  (2,  p.  40a),  "it  is  migratory,  abundant,  grega- 
rious, polygamous,  polyandrous.  and  parasitic.  ...  It 
appears  to  constitute,  furthermore,  a  remarkable  exception  to 
the  rule  of  conjugal  aflection  and  fidelity  among  birds.  A 
wonderful  provision  for  the  perpetuation  of  the  species  is  seen 
I  in  iu  selection  of  smaller  birds  as  the  foster- pa reuU  of  iLs  oCT- 
[spring;  for  the  larger  egg  receives  the  grciiter  share  of*  the 
ath  during  incubation  and  the  lustier  youug  Cowbird  as- 
.  its  precedence  in  the  nest;  while  the  foster  birds,  however 
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reluctant  to  incubate  the  strange  egg  (their  devices  to  escape 
the  duty  being  sometimes  astonishing),  become  assidnous  !a 
their  care  of  the  foundling  e\'en  to  the  neglect  of  their  own. 
The  number  of  species  thus  imposed  upon  is  now  kaowo  to  be 
about  one  hundred.  In  the  western  prairies  great  flocks  of 
this  bird  may  be  seen  following  herds  of  cattle.  They  vciy 
of^en  feed  upon  the  parasitic  insects  found  on  the  backs  of 
these  cattle.  When  kept  in  captivity  with  other  birds  the 
Cowbird,  according  to  Prof.  C.  F.  Hodge  and  Mr.  RajTuond, 
performs  the  same  good  office  for  them.  My  Cowbird  I  have 
never  seen  do  this,  hut  she  had  the  habit  of  approaching  quite 
near  to  the  Euglisli  Sparrow.t  and  looking  them  over  very  care- 
fully. Does  this  act  relate  it)>elf  to  the  food-getting  instinct  or 
does  it  have  its  setting  in  the  friendly  stealthy  attitude  and  ap- 
proach which  this  bird  has  in  order  to  lay  its  eggs  in  other 
birds'  nests?  Another  very  interesting  performance  was  the 
turning  of  her  head  on  one  side  and  moving  it  round  as  though 
to  take  in  the  whole  expanse  of  sky.  She  did  this  most  often 
immediately  after  alighting.  This  has  not  been  seen  in  other 
birds  whicli  I  have  observed.  It  would  seem  to  find  its  ex* 
planation  in  the  necessary  watchfulness  she  most  exercise  in 
order  to  deposit  her  egg  in  the  nests  of  other  birds  without 
being  seen. 

The  Pigeon  is  so  familiar  that  just  a  word  of  descriptioD 
will  suffice.  Schmeil  (13,  p.  195)  writes  as  follows:  "The 
races  of  our  domestic  pigeons  are  the  descendants  of  the 
rock-pigeon  which  inhabits  the  cliffs  of  the  coasts  of  the  At- 
lantic and  Mediterranean  and  other  similar  places.  It  has 
been  domesticated  from  Times  immemorial.  By  means  of  con> 
slant  .selection  numerous  races  or  varieties  of  pigeons  have 
been  produced  which  frequently  exhibit  in  shape,  color,  forma- 
tion of  beak,  feel,  etc.,  more  considerable  differences  than  dis- 
tinct species  of  birds.  The  pigeon  has  a  keen  sense  of  sight. 
It  is  a  defenceless  bird  and  is  consequently  jAy  and  timid."  Yet 
in  this  respect  Professor  Mills  (6,  p.  257)  makes  a  difference 
between  the  different  varieties  of  pigeons.  He  says  "though 
differences  between  the  mature  forms  of  varieties  of  pigeons, 
so  pronounced  as  regards  physical  form,  less  .so  psychically, 
but  still  real  and  always  present,  are  obvious  to  even  a  super- 
ficial observer,  it  is  interesting  to  note  that  even  at  an  early 
date  such  differences  do  appear.  To  illustrate:  the  Dragoon 
is  a  bird  of  very  bold  appearance,  and  as  compared  with  many 
varieties,  is  somewhat  wild.  It  has  been  spoken  of  as  the 
'game  bird'  of  the  pigeon  family.  Such  characteristics  are 
manifest  in  the  young  before  they  are  twenty  days  old.  They 
peck  sooner  and  more  vigorously  in  the  nest.  They  are  shyer 
of  approach,  etc.     This  cannot  be  explained  by  a  more  rapid 
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development,  for  sei-eral  other  varfcties  matore  sooner  than 
Ihcy  do." 

The  Hoglisb  Sparrow  and  its  habits  are,  like  the  pigeon,  m> 
fiitnilint  that  it  need.'*  but  titiJc  description,  For  this  the  reader 
is  referred  to  my  earlier  paper  (9.  pp.  313-316), 

A  few  words  will  suffice  to  set  forth  all  that  has  hitherto 
been  attempted  in  the  investigation  of  the  psychical  differences 
between  birds  of  the  same  or  diSercnt  species.  Professor  Whit- 
man (15.  pp.  331-33S)  has  made  experiments  which  point  to  a 
difference  in  imelligcnce  between  the  three  varieties  of  Pigeons 
— the  Homing,  Ring-neck,  and  Dove-cot.  The  first  experiment 
oonsi.itcd  iu  placing  the  egg  just  outside  the  ne»t.  Would  they 
have  intelligence  enough  to  modify  their  instinctive  way  of  re- 
acting and  thus  pull  or  try  to  pttU  the  egg  back  into  the  nest  i 
The  Passenger  Pigeon  recognizes,  not  by  sight  but  by  feeling, 
that  something  is  wrong.  Her  instinct  being  keenly  attuned 
she  promptly  leaves  the  ncsl.  The  Ring-neck  may  try  to  re- 
claim one  egg.  Having  done  so  she  is  satisfied.  The  Dove- 
cot tries  to  leclaiui  both  eggs  and  failing  leaves  lier  nest  with 
more  henitatiun  than  the  others. 

Here.  then,  according  to  this  aathor,  is  a  difference  between 
the  power  of  intelligent  action  to  be  found  in  these  bird-t.  The 
reason  for  this  diffenrncc,  according  to  Prof.  Whitman,  lies  in 
the  fact  that  domestication  has  let  down  the  bars  to  alternative 
choice.  And  this  means  the  beginning  of  intelligent  action. 
The  wild  or  semi-wild  pigeon  has  always  nested  iu  a  place  where 
it  has  never  recovered  Us  eggs  after  they  were  once  out  of  the 
next.  With  the  domesticated  pigeon  conditions  have  been  dif- 
flerent.     It  conid  reclaim  its  egg. 

Prof.  Whitman  also  uoles  that  the  Ring-neck  has  gieal  diffi- 
culty in  loc<iting  her  uc^t-box  even  though  it  has  been  moved 
but  little  out  of  its  accustomed  place  and  everything  else  re- 
mains the  same.  She  depends  entirely  on  its  relations  to  the 
environment. 

The  above  conniitutes  the  sole  experitnental  contribution,  so 
far  as  the  writer's  knowledge  goes,  lot  he  mental  differences  be- 
tween birds.  Whctlicr  or  not  we  agree  that  Prof.  Whitman 
has  placed  the  correct  interpretation  upon  the  fact  which  he 
has  found  is  a  qucslion  aside.  However,  we  are  able  to  see 
that  he  finds  by  experiment  and  observation  that  there  are 
these  differences  in  intelligence  and  varinhility  of  instinct  be- 
tween his  three  varieties  of  pigeons.  Domestication  and  semi- 
domestication  are  responsible,  accordingtohioi,  for  these  differ- 
ences. Now,  DO  one  will  question  the  statement  that  the 
£ng1i!ih  Sparrow  has  been  (or  thousands  of  years  in  just  as 
favorable,  indeed,  if  not  more  favorable,  conditions  with  rela- 
tion  to  domestication.     As  stated  in   a  former  paper,  it  has 
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retained  its  native  wildness.  and  yet  lives  witli  man,  cooipeUing 
the  latter,  in  spite  of  bis  efforts  to  the  contmry,  to  (vtA  it  and 
give  it  shelter.  That  these  arc  good  conditions  necessary  ibr 
the  development  of  variability  or  alternative  choice  there  can 
be  little  doiiht.  Apropos  of  an  investigation  into  the  mental 
differences  between  birds  not  only  into  the  cosnitive  but  the 
emotional  and  volitional  as  well,  the  following  from  Chapman 
(.'■  !•■  '37)  's  not  wilhout  interest. — "Even  after  leaving  the 
neat  the  parasite  (the  cowbird)  continues  its  call  for  food. 
and  when  seeing  a  Maryland  Yellow  Tliroot,  or  some  other 
small  bird  feeding  a  clnmsy  fledgling  twice  its  size,  one  won- 
ders it  does  not  delect  the  deception.  The  better  u-e  know 
birds  the  ninre  .strongly  are  we  impressed  with  their  individual- 
ity. To  one  who  has  no  friends  in  feathers  it  seems  pnre  fancy 
to  endow  some  insignificant  "chippy"  with  hnnian  nttiiltutes; 
but  in  reality  there  areas  clearly  defined  characters  among  birds 
as  among  men.  To  be  convinced  of  the  truth  of  thU  .Htatetnent 
we  have  only  to  compare  the  Cowbird,  a  thoronghly  contemp- 
tible creature.  lacking  in  every  moral  and  maternal  instinct, 
with  the  bird  who  con.structs  a  well-made  nest,  falthfolty 
broods  her  eggs,  and  cares  for  her  young  with  a  devotion  of 
which  mother  love  is  alone  capable."  What  additional  evidence 
can  controlled  observation  and  experiment  offer  as  to  mental 
difTercnces  among  birds? 

Trsts  with  a  Simplr  Mass. 

After  making  several  trials  with  Or.  Small's  complex  maze, 
a  reduced  form  of  which  was  used  in  my  earlier  work.  I  con- 
cluded that  it  was  too  difficult  for  a  beginning  test  as  well  as 
too  great  a  tax  upon  my  time,  a  single  test  sometimes  requiring 
as  much  as  four  hours'  time.  Accordingly  a  simple  niaice  was 
made.  Fig.  i  shows  the  plan  of  this  maze  which  was  four 
feet  square  with  alleys  five  inches  wide  and  high.  The  bottom 
and  lop  were  of  the  same  wire  mesh  both  being  cut  away  at 
C,  the  centre,  leaving  this  open.  The  partitions  and  sides  were 
fastened  by  unravelling  the  wire  mesh  of  the  edges  and  clinch- 
ing these  iuto  the  top  and  bottom  along  their  entire  length. 
This  maze  is  therefore  very  free  from  landmarks  hut  »iiice  it  is 
90  simple  this  is  not  of  so  much  consequence  as  in  the  more 
complex  one.  It  will  be  seen  that  there  arc  two  longer  ways, 
and  one  short  one,  to  the  centre.  The  maze  was  placed  tn  the 
middle  of  the  floor  of  the  large  cage  and  food  at  C,  The  small 
cages  were  placed  with  open  door  at  O,  the  opening  to  tbc 
maze.  After  reaching  C  the  bird  was  free  to  eat  and  8y  about 
in  the  large  cage.  There  were  thus  two  incentives  to  cause 
the  birds  to  put  forth  greater  efforts  in  order  to  get  to  C; 
namely,  the  desire  for  food  and  for  the  greater  freedom  afforded 
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fay  Ihe  larger  cage.  The  birds  were  recaptured  by  hanging 
tbe  small  cage  with  open  door  on  the  otitside  of  the  larger  one 
and  carefully  driving  them  through  a  small  door  in  the  upper 
comer  of  the  larger  cage.  Six  difierem  birds  were  tested  with 
this  maze.  Kach  approximately  the  ^Hlne  number  of  times 
daily.  The  birds  were  a  Vesper  Sparrow,  a  female  Cowbird, 
two  male  and  two  female  English  Sparrows.  The  table  follow- 
ing shows  tbe  results  for  a  scries  of  thirty  tests,  the  numbers 
tinder   "Time"   and    "Errors"    being  averages  of  each   two 

,ooasccntivc  trials.     The  time  is  given  in  seconds  iind  an  error 
Deans  a  retracing,  no  matter  how  slight,  in  the  wrong  direc- 

^tion  or  toward  the  starting  point.  A  record  of  the  path  taken 
by  the  bird  was  made  by  tracing  a  line  through  a  reduced  plat 
which  I  held  in  tny  hand.  F  means  failure.  F-F  means  fail- 
ure both  trials  of  the  first  two  tests  of  the  Cowbird.  F-880 
indicates  that  there  was  a  failure  the  third  trial  and  the  fourth 
trial  rwjuiied  880  seconds.     Other  ca.ies  so  indicaied  are  to  be 

kinterprclcd  in  like  manner.     Ch.  indicates  the  mimberofre- 

'versals  from  the  .short  to  the  long  way  or  I'W  versa. 

The  Cowbird  and  a  mate  Hnglish  Sparrow  failed  to  get 
through  the  maze  during  the  first  trials.  Their  claws  seemed 
to  hook  round  the  wire  in  the  floor  of  the  alleys  so  that  they 
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Taiii,K  I. 
TrsU  wit*  Simple  Mase.' 
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had  cousiderabic  difficulty  in  getting  along  at  all.  It  will  be 
sten  that  ihc  Knf;iisH  Sparrow  overcame  the  difficulty  more 
rapidly  than  the  Cowbird.  The  fact  that  tbe  latter's  claws  are 
iiioie  iiooked  may  very  well  acconut,  in  part,  for  bcr  greater 
difficulty.  Results  from  otiicr  expenmcats  would  agree  with 
this.  She  probably  is  also  le^  rapid  tti  adapting  herself  to  new 
situations.  Her  later  progress  in  learning  the  maxe,  as  indi- 
cated by  tbe  table,  shows  that  it  was  pro^bly  nothing  more 
than  a  late  start. 

The  Vesper  Sparrow,  during  all  the  triaUs.  and  especially 
duriug  the  first  one.  seemed  most  at  home  of  auy  of  the  birds. 
To  one  who  knows  the  native  haunts  and  habits  of  this  bird 
this  has  seemed  surprising.  But  from  a  bird  that  lives  and 
nests  near  the  ground  amid  thickets  and  clumps  of  bu.'tbes  this 
is  just  what  I  should  expect.  Her  habit  of  staying  very  near 
the  ground  was  shown  very  clearly  when  I  tried  to  drive  her 
from  the  lar^e  Xn  the  small  c«ge.  She  persisted  for  some  time 
in  flying  about  near  the  floor.  Furthermore,  tbe  Vesper  Spar- 
row was  throughout  less  easily  frightened  than  the  others. 
This  would  be  an  advantage  to  her  during  her  lirst  trials  in 
the  maze.  She.  the  Cowbinl  aud  the  Euglish  Sparrow.  No,  7. 
became  quite  tame  a^  the  experiments  progre.ssed.  Tbe  Cow- 
bird  wanted  to  come  through  the  maze  before  I  could  get  out 
of  sight.  But  Che  tameuess  of  the  English  Sparrow  was  prob- 
ably due  to  his  abnormal  condition  as  he  died  a  few  days  later. 
On  the  contrary,  the  female  English  Sparrow,  No.  5  (which  I 
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pFOnonDced  to  be  a  young  oae,  judging  from  the  yellow  bill, 
the  color  of  her  feathers,  and  her  size),  became  very  much 
frightened,  and  at  the  slightest  disturbance  she  would  crouch 
at  some  place  in  the  maze  instead  of  going  through.  Her 
fright  was  caused  by  her  escape  into  the  large  room  from  the 
Hnall  cage.  She  had  to  be  caught  and  ibis  was  done  only  after 
a  prolonged  chase.  English  Sparrows  learn  much  more  read- 
ily than  other  birds  to  take  advantage  when  the  small  door  is 
opened.  Iter  wariness  was  shown  by  the  time  she  remained 
in  the  small  cage  before  enleriug  the  maze  at  all.  This  was 
oonsidembly  greater  and  more  i>cr!iislent  with  her  than  with 
tbc  others.  A  later  scries  with  this  same  bird  wbs  di«cuntinu«d 
on  this  account. 

A  glance  at  the  table  will  show  that  all  of  the  bird.s  learned 
the  maze  during  the  twenty  or  thirty  trials.  All  of  them  did 
not  lake  the  short  way  through,  hut  if  some  habitually  went 
the  long  way  this  did  not  lengthen  the  lime  much  and  should 
not  be  counted  against  them.  But  if  there  were  many  rever- 
sals from  the  long  to  the  short  ivny  and  vtfe  vena  then  this 
riKrald  be  noted  since  it  would  seem  to  indicate  cither  a  failure 
to  discriminate  or,  what  is  more  probable,  an  incapacity  to  hold 
in  memory  the  way  last  travelled.  The  Vesper  Sparrow  made 
thirteen  such  reversals  in  thirty  trials,  the  Cowbird  three,  the 
female  F.nglish  Sparrow,  No.  5,  four,  the  male  EngH.th  Spar- 
row, No.  6,  one.  and  the  male  English  Sparrow.  No.  7,  two 
such  re\'er.sals.  Theae  re^-et.-ial.s  with  the  Vesper  Sparrow  grew 
leas  frequent  toward  tbc  la.st  of  the  series.  Taking  the  results 
just  mentioned  in  connection  with  the  reduction  of  the  time 
required  and  the  number  of  errors,  the  Vesper  Sparrow  would 
seem  to  have  the  poorest  record  of  any.  If  there  is  any  differ- 
ence between  the  Cowbird  and  the  EngH.'ih  Sparrow  itis  slightly 
in  favor  of  the  latter,  particularly  at  the  start.  This  is  not  .ho 
noticeable  in  the  time  as  tn  the  number  of  mistakes  made.  One 
reason  for  the  Cowbird's  short  time  la  that  she  chose  the  most 
direct  way  and  went  very  rapidly. 

It  can  be  seen  from  the  table  that  the  number  of  errors  does 
not  always  increase  with  the  time.  The  early  udaplntionof  all 
these  birds,  and.  according  to  these  results,  especially  of  the 
English  Sparrow,  is  one  of  the  chief  points  of  interest.  Many 
of  the  errors  were  vcrj-  slight,  and  although  they  werecorrcctcd 
at  once,  record  was  always  made  of  them.  Habit  seemed  to 
hold  them  t"  their  mistakes  just  as  it  docs  with  us.  and  recog- 
nition of  8  certain  part  of  the  maze  through  sight  or  muscular 
sense,  or  both,  seemed  to  be  the  cue  for  retracing  their  steps. 

Memory  Tests. 
Following  an  interval  of  thirty  days  a  series  of  ten  memory 
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tests  was  made  with  three  birds,  the  Vesper  Sparrow,  the  Cow*] 
bird  and  the  female  English  Sparrow,  No.  $.     There  were  twJ 
ititervetiiug  tests  and  all  the  conditions  were  as  nearly  as  poss]>j 
ble  the  same  as  for  the  initial  scries.     The  results  arc  given  in 
Table  II  which  U  to  be  interpreted  in  the  same  manner  as  the 
table  preceding. 
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memory.  The  Cowbird  shows  the  best  results,  her  average  time 
for  the  memory  tests  being  the  same  as  for  the  lost  ten  trials  of 
the  first  Ncries.  Tberearealso  fewer  errors  in  the  memory  series. 
The  average  time  for  the  other  two  birds  is  not  quite  c^^ual  to 
the  last  ten  trials  of  the  initial  seiies  but  i.t  belter  than  the  sec- 
ond ten  of  thisseries,  The  Cowbird  secoisto  have  forgotten  little 
or  nothiug.  the  other  two  forgetting  more  of  what  they  had 
learned  a  month  pre\'ious  but  by  no  means  enongb  to  place 
them  in  their  earlier  inexperienced  condition.  Here  again  the 
differences  between  the  individual  birds  are  so  slight.  e.<ipecially 
between  the  \'espeT  Sparrow  and  the  English  Sparrow,  that  it  is 
well  not  to  make  too  much  of  them. 

Immediately  following  these  memory  tests  the  majie  wa.*  re- 
versed thus  compelling  the  birds  to  enter  from  the  opposite 

tauue  in. 

Tfsls  wills  iifa:f  Rnifrifd. 
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comer.     In  this  table  the  individual  results  for  each  trial  are 
given.    I  have  not  averaged  each  two  successive  trials.    It  caa 
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easily  besccQ  from  the  accompanying  tabic  tbnt  the  efFect  of 
this  was  to  upset  entirely  the  habits  previously  formed.  Tfacbe- 
giuning  times  and  errors  are  very  high.  At  a  certain  turn  inth« 
maze  they  tried  very  hard  to  go  in  the  old  direction.  This  was 
rapidly  ovefconie  as  the  succeeding  trials  clearly  show.  The 
behavior  of  the  birds  in  this  experiment  lends  to  strengthen 
the  opinion  formed  from  earlier  experiments  with  the  more 
complex  maze:  namely,  that,  especially  after  the  maze  is 
learned,  the  birds  do  not  depend  on  sight  alone  for  theircncs 
as  to  when  to  turn  and  in  which  direction,  but  on  a  sense  of 
direction  and  distance  as  well.  That  this  is,  at  least  in  part, 
in  terms  of  muscular  sensations  is  probable. 

TttST  WITH  Food-box  with  Pigkoss  and  Cowbird. 

The  box  used  was  not  identical  with  the  one  used  jn  the 
CBrlier  study  with  the  Eugliuh  Sparrows  alone.  It  was  thought 
advisable  to  make  it  considerably  larger,  especially  for   the 


Pic.  I. 
jgoons.  This  box  is  twenty  inches  long,  thirteen  inches  wide, 
and  twelve  inches  high.  The  hitch  I,  i.*.  on  the  in.side  and 
when  let  down  the  door  closes  by  means  of  a  smalt  catch  which 
is  fastened  to  the  door.  This  latch  may  be  easily  raised  by 
pusliing  or  pulling  any  one  of  the  strings  A.  B,  C,  or  D.  A 
spring  at  S  pulls  the  door  open  when  the  latch  is  raised.  The 
end  to  the  left  and  the  entire  front  are  uf  wire  mesh,  so  that 
the  food  is  easily  visible  from  most  points  in  the  large  cage. 
The  top  and  the  other  side  and  end  are  solid.  When  experi- 
menting the  right  end  was  placed  against  the  wall  of  the  large 
cage.  As  in  the  earlier  tests,  the  birds  were  fed  in  this  box 
with  the  door  open  for  at  least  two  days  before  the  experiments 
proper  were  begun.  During  most  of  the  lime  this  box  was 
removed  after  the  bird  had  eaten.  This  gave  the  birds  the 
freedom  of  the  large  cage  during  the  interval  Iwlwcon  tests,  a 
very  desirable  condition  to  fulfill  if  it  is  at  all  possible.  In 
taking  tile  time  the  watch  was  not  started   until  the  birds 
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reached  the  floor  near  the  box  or  were  staadiiig  on  the  t>ox  it- 
self. As  in  all  other  tests  previously  described,  a  record  was 
kept  of  the  nnniber  aad  kind  of  errors  made.  These,  however, 
do  not  appear  in  the  table.  The  tests  were  made  several  times 
daily,  varying  from  two  to  nine  in  number.  This  number  was 
practically  the  same  for  the  different  birds.  In  the  table  below, 
which  i.s  to  be  interpreted  in  the  same  manoer  as  Tabic  I,  will 
be  found  the  results  obtained  with  the  Cowbird.  a  male  Pig«OD 
and  a  female  Pigeon.  The  fcinale  Pigeua  W3.s  some  five  or  siz 
years  old  and  of  the  Passenger  variety.  The  male  was  younger 
but  apparently  had  attained  his  full  size  and  growth.  He  was 
of  the  common  Dove-cot  variety.  I  could  do  nothing  more 
than  merely  begin  a  series  with  the  young  English  Sparrow, 
Ko.  5.  her  fright  by  this  time  had  caused  her  to  beooToe  so  uu- 
manageable.  The  other  English  Sparrow,  No.  8.  died  before 
I  could  try  her  by  herself,  and  still  another  one  fell  a  prey  to 
gray  rats. 

As  is  probably  the  case  with  all  tables,  the  notes  describing 
the  actual  behavior  of  the  animal  are  quite  necessary  for  the 
correct  understanding  of  the  results.  This  is  especially  true 
in  the  present  case.  The  description  of  the  conditions  aud  the 
results  for  the  Cowbird  will  be  given  first.  Her  first  method 
of  opening  the  door  was  by  hopping  up  on  the  side  aad 
pushing  in  the  strings  with  her  claws.  ThLs  was  done 
entirely  at  random  during  the  first  and  following  trials. 
She  was  somewhat  frightened  and  consumed  much  time  ia 
standing  before  the  strings  in  a  half  crouched  attitude  ready  to 
act.  To  make  it  easier  for  her,  as  well  as  to  see  what  tbey  each 
would  do,  the  Vesper  Sparrow  and  an  English  Sparrow  were 
turned  into  the  cage  at  the  same  time.  But  the  Vesper  Spar- 
row was  soon  removed  because  she  showed  little  disposition  to 
get  into  the  box,  and  also  because  of  the  vociferous  attention 
which  she  paid  to  the  others.  I  was  not  able  to  satisfy  myself 
as  to  whether  this  was  a  manifestation  of  hunger  or  sexual  ex- 
citement. It  was  probably  the  latter.  She  later  fluttered 
against  the  side  of  the  cage  and  showed  a  strong  desire  to  es- 
cape. She  soon  died.  It  was  in  early  spring  aud  her  actions 
were  probably  those  of  the  mating  period.  With  very  few  ex- 
ceptioDs  the  English  Sparrow  was  leader.  She  often  made 
several  excursions  to  the  box  before  the  Cowbird  reached  it. 
Some  few  times  I  have  thought  the  Sparrow  was  imitating  In 
some  slight  way  the  other's  method  of  opening  the  door,  but  I 
could  not  be  sure  of  this.  The  Cowbird  gradually  reduced  the 
number  of  useless  efforts  at  other  places  on  the  box  and  at  the 
same  time  learned  to  use  the  bill  instead  of  theclaws.  She  also 
dispensed  with  the  hopping  up  on  the  side  of  the  box  aud  re- 
mained standing  on  the  floor  while  opening  the  door.     This  Is 
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Table  IV. 

Experintentt  with  Food-hox. 


Tta-at 

Cowuka. 

PlOBOH, 

Mate. 

Pemalc. 

B>l>CTiiDentft., 

Time. 

Time. 

Time. 

^^H 

i-a 

140 

345 

^-^ 

^^^1 

3-4 

570-F 

F-*70 

^^^^1 

5-6 

F-I2$ 

F~J4o 

lOI 

^^^H 

7^ 

no 

Sio-F 

7» 

^^^1 

9-10 

630 

F-5.S0 

'5 

^^^^1 

it-ia 

"7 

687 

75 

^^^^1 

13-U 

64 

3(7 

% 

^^^H 

15-16 

3t 

SSi 

^^^^1 

i7-:8 

M 

97 

i6 

^^^^1 

i9-»o 

45 

130 

57 

^^^^1 

Il-M 

7' 

470 

34 

^^^^1 

13-24 

75 

117 

■8 

^^^^1 

J5-36 

40 

a40-F 

iS 

^^^1 

JT-a* 

45 

177 

66 

^H 

J?-30 
3'-3» 

79 
116 

no 
70i 

^F 

^^^^1 

33-34 

5> 

■  11 

» 

^^^^1 

3S-36 

81 

3^0 

>9 

^^^^1 

37-38 

a4 

5' 

S] 

^^^^1 

39-*> 

47 

IIS 

»3 

^^^^1 

41-4J 

39 

.ti 

^^^^H 

43-44 

31 

^^^^1 

45-46 

31 

MS 

■» 

47^ 

16 

F-ic» 

49-SO 

7 

377 

5'-5* 

10 

F-iga 

i3-S4 

5 

76 

^^^_^ 

5S-36 

30 

'5 

^H 

57^ 

7 
40 

346 
58 

^^^^1 

Ir^ 

4 

138 

^^^^1 

63-64 

3 

201 

^^^^1 

65-66 

3 

98 

^^^^1 

67-68 

7 

176 

^^^1 

69-70 

^3 

^^^^1 

7'-T* 

19S 

^^^^H 

7S-;4 

»'7 

^^^^1 

75-7* 

UO-F 

^^^^ 

77-78 

61 

a  very  similar  procedure  to  tliat  used  by  the  Sparrow  No.  4  of 
the  earlier  study.  Although  the  two  boxes  were  not  alike  the 
nietliod  of  opening  was  quite  the  same.  The  Sparrow  used  the 
bill  at  the  tenth  trial  and  stood  on  the  floor  at  the  twenty- 
seventh.  The  Cowbird  used  her  bill  on  the  forty-sixth  trial 
and  opened  the  door  from  floor  at  the  flftieth,  thoURb  she  does 
not  consistently  use  this  method  until  eleven  tests  later.  As 
compared  with  the  English  Sparrow  she  seetns  rather  slower 
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in  leaving  off  the  ancssential  and  in  learning  just  the  thing  to 
be  done.  However,  it  Is  a  point  worthy  of  note  that  both  pro- 
ceed in  the  same  manner  to  reduce  the  necessary  action  to  its 
lowest  terms. 

The  male  Pigeon  opened  the  door  first  and  last  in  the  same 
way — striking  one  of  the  strings  with  his  bill.  There  wts  thtis 
no  oimortunity  for  him  to  simplify  his  action.  He  stood  oo 
top  of  the  box  or  on  the  floor  near  the  box  a  great  deal  of  the 
time.  Seeing  parts  of  the  box  or  the  food  seemed  to  suggest 
with  diSiciiUy  the  required  actions.  He  early  established  the 
habit  of  going  for  a  drink  and  sometimes  opened  the  door  on 
his  retnm.  Hi.t  manner  .-wemeil  to  indicate  considerable  inde- 
cision, even  after  he  had  approached  the  box  a  number  of 
timeii.  In  the  fourlceuth  trial  he  struck  the  string  three  times 
after  the  door  had  ^wnug  open.  The  sumc  thing  occurred 
twice  in  the  following  trial,  once  in  the  twenty-fourth  and  the 
twenty-sixth,  twice  in  the  twenty -seventh,  once  in  the  twenty- 
eighth,  and  four  times  in  the  sixty-eighth.  Three  of  the  latter 
were  rather  vicious  bard  pu!Is  on  the  string,  and  after  s^uirtiDg 
to  enter  he  turned  and  pulled  the  string  the  fourth  time.  Often 
after  stopping  in  front  of  the  strings  he  made  several  feints  at 
striking  them  before  really  doing  »o.  He  seemed  to  sec  very 
keenly.  The  slightest  shadow  ou  the  cloth  side  of  the  cage 
was  enough  to  disturb  him.  He  was  very  easily  distracted, 
reminding  one  not  a  tittle  uf  a  nine  months'  old  cliild,  who  ap- 
parently starts  across  the  room  for  some  object  but  forgcAs 
about  it  l>efore  it  has  scarcely  started. 

The  female  pigeon  opened  the  door  by  simply  walking  up 
the  side  over  the  strings  until  some  one  of  them  was  pushed 
in.  In  the  fourth  trial  she  used  the  bill  on  the  top  string. 
During  the  succeeding  trials  she  used  several  methods — pul- 
ing in  with  her  bieast.  and  pulling  the  lower  string  with  her 
bill  or  claw  while  standing  on  the  fl^ior.  Not  until  the  thirty- 
first  trial  did  she  use  one  method  exclusively.  This  consisted 
in  pulling  down  on  the  lower  suing  with  one  foot.  As  with 
tlie  male  Pigeon,  many  trials  show  several  approaches  to  the 
strings  before  the  door  is  opened. 

An  attempt  was  made  with  the  female  English  Sparrow 
whose  wilduess  had  caused  me  to  discontiuue  the  scries  with 
the  reversed  maze.  She  was  so  wild  that  but  eight  tiiaU  were 
made,  she  being  successful  only  on  the  second  and  fourth  trials. 
However,  in  the  fifth  and  succeeding  trials  it  was  clear  that 
she  tried  repeatedly  to  sciyjt  the  strings  with  her  claws  without 
alighting  or  even  touching  the  box.  But  before  quite  reaching 
theiu  she  hovered  and  flew  away.  It  wa.s  probable,  judging 
from  my  experience  with  others  of  her  kind,  that  she  had  al- 
ready selected  in  spite  of  ;faer  fear,  or  it  may  be  because  of  it. 
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tbe  esscutlal  part  of  the  appnratus.  I  say  becatiKe  of  fear,  for  it 
may  very  n-ell  be  tbat  a  reasonable  amount  of  fear  and  caution 
may  act  as  a  stimulus  to  u  more  rapid  singling  out  of  juHt  the 
required  things  to  do,  and  the  parts  to  be  worked  upon. 

While  making  the  te-tts,  the  results  of  which  are  recorded  in 
an  earlier  paper,  a  Red-headed  Woodpecker  came  in  through  the 
opeu  window  and  was  caught.  A  short  series  of  experiments 
was  miidc  with  the  fo«d-box,  figured  (9,  p.  319);  also  .several 
unsuccessful  attempts  were  made  to  get  him  through  the  same 
maze  as  that  used  with  the  English  Sparrows.  He  showed 
very  little  caution  in  bis  first  approach  to  strange  ohjirct-S  placed 
in  the  cage.  The  food-box  he  opened  very  readily  the  first 
time.  He  did  this  by  pecking  the  latch;  and  as  we  all  know 
this  is,  fiar  exctltetue,  his  one  natural  mtrthod  of  getting  his 
food.  But  succeeding  trials  showed  lack  of  ability  to  profit 
by  experience.  This  in  spite  of  the  fact  that  apple  and  other 
food  more  to  his  liking  than  that  used  for  the  English  Spar- 
rows was  placed  on  the  in.-«i(Ie.  Yet  most  amusing  and  instruc- 
tive of  all  was  tbe  way  he  pounded  the  bottom,  but  chiefly  the 
wire  mesh,  of  the  uiaire  with  bi^i  bill.  It  is  true  that  the  maze 
was  a  little  small  for  him,  particularly  when  he  attempted  to 
turn  rouud;  but  instead  of  trying  to  walk  through  he  spent  the 
greater  {Ktrt  of  his  time  in  pecking  at  the  sides  and  bottom  of 
tbe  maze.  Frequently  he  thrust  his  long  tongue,  peculiar 
to  his  kind,  through  the  wire  mesh.  These  resulls,  though  few 
and  negative  for  the  most  part,  serve  to  re-emptiastze  the  place 
which  very  often  tbe  natural  instinctive  activity  of  the  animal 
shonld  be  given  in  our  efforts  to  study  its  intelligence. 

ThcK  results  also  served  to  suggest  for  solution  a  question 
conceruing  tlie  learning  act  in  the  individual  animal.  As  in- 
dicated above,  this  Woodpecker  opened  the  door  very  easily 
on  the  first  uial;  so  also  did  the  Vesper  Sparrow  the  first  times 
through  the  ma/e,  and  [he  male  pigeon  in  opening  the  food- 
box.  Now  the  query  arises  whether  greater  difliculty  and 
therefore  more  vigorous  activity  on  the  part  of  the  animal  in 
the  initial  trials  of  any  series  may  naturally  be  expected  to 
lead  to  more  rapid  progress  in  the  later  ones.  The  greater 
activity  irould  give  through  the  back-stroke  impulses  a  richer 
experience.  All  the  movements  except  the  one  bringing  the 
right  result  may  be  looked  upon  as  having  a  slightly  disagree- 
aUe  affective  tone;  al  least,  the  movement  opeiiiug  the  door  or 
bringing  the  correct  odjostment  of  the  org«ni.sm  is  affectively 
ctriofed  in  an  agreeable  way.  The  trouble  which  the  Cowbird 
had  with  the  Simple  Maze,  and  the  fear  and  caution  which  she 
had  iu  consequence  of  this,  may  have  made  her  react  in  this 
particular  experiment  in  a  way  similar  to  the  habitual  way  of 
the  English  Sparrow.     With  the  fimd-box,  designs,  colors,  and 
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forms  she  was  much  more  at  «aae.  These  facts  are  far  iVoai 
conclusive  and  all  that  is  attempted  is  again  to  call  attcntioa 
to  a  very  desirable  further  analysis  of  the  learniiif;  acl,  espe- 
cially as  it  is  modified  l>y  thots*:  mental  states  which  arc  more 
predominantly  affective  and  motor. 

There  is  some  ground  in  what  has  just  t>ee»  said  for  thinking 
that  the  first  half  of  the  proverb,  "No  man  leameth  but  by 
pain  and  shame,"  may  very  well  be  true  of  animal  learning  as 
well.  To  be  sure,  the  difficulty,  activity,  or  emotional  condi- 
tion must  not  be  too  extreme.  "Soon  learnt,  soon  forgotten," 
and  "One  leanis  by  falling  (failing)"  may  be  found  to  be  even 
more  ap]>licable.  The  above  suggestions  gain  added  weight 
from  the  faa  that  Professors  Jennings  ('04  and  '05)  and  Pills- 
bury  ('06)  have  recently  %o  extended  the  trial  and  error 
method  as  to  make  it  constitute,  according  to  the  former,  the 
essential  principle  of  regulation,  chieSy  of  behavior,  in  the  in- 
organic as  well  as  the  organic,  according  to  the  latter,  as  the 
essential  factor  in  evolution,  even  inclndtng  the  social  life  of 
man.  As  further  proof  that  this  .same  method  may  be  foand 
to  apply  to  the  instinctive  activity  of  higher  invertebrates,  the 
reader  is  referred  to  the  abstract  of  the  writer's  work  with 
Spiders  (10,  pp.  44.  45),  The  original  paper  will  appear  in 
the  next  number  of  this  Journal. 

The  pret-ediug  may  be  of  some  help  in  interpreting  the  fail- 
ures recorded  in  the  alravc  table,  particularly  tho?*  against  the 
male  Pigeou,  Some  of  these  fall  late  in  the  series.  Such  is 
not  the  case  for  the  Cowbtrd  except  during  the  first  few  test^ 
and  the  female  Pigeon  failed  but  once  after  she  was  well  aloDg 
in  the  series.  The  time  measure  for  the  male  Pigeon  is  irregu* 
lar  and  very  slowly  drops  toward  the  minimum,  indicating  that 
learning  is  rather  a  slow  and  uncertain  process  with  him.  The 
Cowbird  is  considerably  belter,  but  not  quite  so  rapid  and  well 
sustained  as  the  female  Pigeon;  while  if  we  compare  the  time 
for  the  English  Sparrows  it  will  be  seen  that  in  general  they 
are  very  similar.  While  the  times  for  the  Engli.>h  Sjiarrows 
show  a  better  ability  to  learn  than  even  the  female  Pigeou  and 
the  Cowhird,  yet  tlie  variations  are  not  so  great  but  that  tbey 
may  be  cancelled  by  individual  differences.  It  is  quite  obvious 
that  the  cases  tried  are  too  few  to  permit  of  any  eliminaiion  of 
tliese  differences. 

Mhmorv  Tests. 

After  an  interval  of  thirty  days  these  same  three  birds  were 
tried  again  with  the  same  box.  As  before,  with  the  simple 
maze,  there  were  no  intervening  tests.  In  general  the  .same  dif- 
ferences obtain  in  these  memory  tests  as  in  the  initial  aeries. 
There  is  not  much  di&reuce  between  the  Cowbird  and  tbe 
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Tadi^  V, 
MimoTf  7>«/t  viitk  Food^ox.     ThMy  Days  fnUmat. 


r 

PiSBOS.  Pcnulc. 

PiemoH.  Mal«> 

1            KfOh  Ot  Tri«J- 

Time. 

Tinie. 

TtlDC, 

i-a 

65 

loa 

36 

s 

13 

36 

3»> 

37 
14 

T* 

*S 

^ 

'5 

9-10 

8 

I» 

u-ta 

la 

»3 

87 

«3-l4 

la 

<9 

40 

15-16 

39 

3f> 

3a 

etnale  Pigeon.  The  male  Pigeoa  is  not  long  in  returning  to 
his  fonncr  record.  It  should  be  added,  however,  that  I  had 
learned  by  this  time  to  take  extra  precautions  to  be  sure  that 
the  male  Pigeon  was  really  hungry.  There  were  some  iudica- 
tioos  that  the  over-night  interval  did  not  make  him  as  hungry 
Baa  the  other  birds,  especially  the  English  Sparrows.  If  there 
'U  really  s  difTcrcncc  of  thiii  kind  here,  it  is  very  importaot, 
and  should  be  taken  account  of  in  later  experiments. 

Both  the  Cuwbird  and  the  female  Pigeon  lapsed  to  their 
earlier  way  of  opening  the  box  after  this  inters-al  of  thirty 
days.  It  will  be  recalled  by  those  who  read  the  results  of  my 
first  study  that  a  change  in  the  fastening  caused  the  English 
Sparrow  to  revert  to  hia  old  habit.  But  it  It  interesting  to 
note  that  hin  following  of  the  old  habit  is  of  short  duration, 
lasting  only  during  the  first  lew  trials.  The  male  Pigeon's 
method,  as  pointed  out  above,  wa.t  as  .'•imple  from  the  first  as  it 
could  be.     Uut  in  this  memory  test  he  must  approach  the  box 

I  as  many  as  four  times  belbre  acting.  la  the  following  trials 
there  in  less  of  this. 
One  hundred  and  twenty  days  later  for  the  Cowbird  and  one 
hundred  snd  forty  days  for  the  male  Pigeon  a  second  memory 
series  was  obtained.  It  is  evident  from  Table  VI  that  there  is 
greater  loss  through  this  longer  lapse  of  time  and  the  same 
difference  l>etweeu  the  two  birds  is  more  marked  than  in  the 
other  memory  series. 

I  After  the  thirteenth  test  in  this  series  with  the  Pigeon,  the 
String.s  which  opened  the  door  were  placed  to  the  left  of  the 
door,  the  original  strings  being  left  on  the  right,  but  which  it 
DOW  did  no  good  to  pull.  The  food  was  taken  from  imme* 
diately  back  of  the  old  strings  and  placed  in  the  same  position 

•with  reference  to  the  new  ones.  This  change  caused  him  some 
trouble.  Most  of  the  limes  are  long  and  he  shows  a  much  less 
rapid  reduction  of  useless  efforts  than  the  female  Sparrow  (9, 
pp.  32  and  23),  witli  which  a  very  similar  test  was  made.     H« 
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Tabiji  VI. 
Memory  Tals  wUk  feod-iax.    Setond  Striei.    /nUrvats  /a>  Dayt/er 


CcwbirH  amd  j^o  for 

Pigeon. 

Ho.  of 

ClXrBlBD. 

PK  soil.  Male, 

Ttlau. 

Time. 

Tim*. 

i-t 

139 

iftoo-P                                       fl 

3-4 

37 

J55                                             ■ 

5-6 

S4 

1 

7-8 

34 

&>                                            ■ 

9~io 

»5 

I3>                                   ■ 

ii-ia 

U                                    I 

-13 

«                                   ^ 

is  also  slower  and  more  irregular  in  reducing  tbe  time  to  a 
mini  mum. 

Tests  with  Designs. 

These  were  made  only  with  the  Cowbird,  The  test  was  an 
exact  repetition  of  the  one  made  earlier  with  the  female  Eng> 
lish  Sparrow.  Gla-tses  covered  with  gray  paper  were  sur- 
mounted by  cards  carrying  designs.  The  food  was  first  placed 
in  the  glass  carry-ing  the  card  with  three  horizontal  black  bars, 
and  alongside  of  this  was  placed  a  similar  gla.ts  carT>-ing  a 
blank  card.  Next  the  food  was  placed  in  the  glaj»  with  tbe 
card  carrying  a  black  diamoud,  and  used  as  before  along  with 
the  gla&s  carrying  a  blank  card.  In  the  third  series  the  hori- 
zontal bars  and  the  diamond  were  used,  the  food  being  in  tbe 
glass  hearing  the  diamond-marked  card. 

The  p]ac«  of  the  food-glass  was  irregularly  shifted  fn)ni  right 
to  left  and  i'tce  versa  while  the  bird  was  behind  me.  Twenty 
tests  were  made  at  each  sitting.  If  the  bird  came  to  the 
wrong  glass  she  was  allowed  to  feed  a  little  out  of  the  right 
one.  The  table  below  gives  the  correct  number  of  choices  out 
of  twenty  trials  for  both  the  Cowbird  and  the  English  Sparrow, 
the  results  for  the  latter  being  taken  from  my  earlier  work 
(9.  P-  34S)- 

Food  in  Gi.ass  with  Hokizoktai.  Links. 

Cowbird,  II  i6  17  19  19  19  18  18  19  19  19 

English  Sparrow,      14  13  [5  14  15  16  16  20  so  t8  17  3o 

Pood  rtt  DiAUOND-UAaxan  Guss. 

Cowbird,  16  17  14  17  19  20 

English  Sparrow.      18  14  13  18  18  20 

Food  d*  Diamond-Ma  resd  Glass  to  bb  DisriKcmSBSD  p«OM  oHW 
wiTB  H01117.ONTA1,  Links. 

Cowbird,  1     4    6     7  to  13  la  16  17  19 

English  Sparrow,       11  14  13  iS  iS  20 
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It  should  be  noted  (hut  the  Sparrow  made  alternate  cboices 
from  opposite  ends  of  the  cage  while  the  Cowbird  flew  always 
from  the  same  perch.  The  Sparrow  usually  alighted  directly  on 
the  cilge  (if  the  glass  of  het  choice  but  the  Cowbird  always  flew 
to  the  floor  and  theu  walked  slowly  to  the  glass  of  her  choice. 
Her  vadllatioD  or  indecision  was  very  noticeable  at  times. 
The  first  and  second  series  show  little  if  any  difference  in  the 
rate  of  learning  or  ability  to  discriminate.  However  in  the 
hist  series  where  somewhat  nicer  disciimination  is  called  for 
and  an  old  habit  must  be  inhibited  the  Cowbird  seems  much 
the  slower.  Some  may  ask  if  it  is  not  possible  to  find  designs 
that  arc  not  so  foreign  to  the  animal's  experience.  My  answer 
would  be  that  such  may  be  quite  possible.  The  reason  for 
using  these  was  the  fact  that  I>r.  Kinnaman  used  them  with 
his  monkeys  and  obtained  negative  results  with  them.  By 
using  the  .•uime  apparatus  and  methods  of  experimentation  as 
nearly  as  may  be  is  the  only  way  lo  obtain  results  which  will 
admit  of  close  and  exact  comparison.  Both  the  Sparrow  and 
the  Cowbird  learn  to  discriminate  the.->e  designs  from  no  design 
^^aud  from  each  other  and  it  was  that  the  comparison  might  be 
^baade  as  exact  as  possible  that  these  designs  were  used. 

^M  COLOK  DiSCRIUINATION. 

^B  Six  glasws  were  covered  with  the  Bradley  colored  papers, 
^gm  dark  gray,  a  light  gray,  a  bright  yellow,  a  dark  blue,  a 
^^Ught  green,  and  a  dark  red.  Samples  of  the  papers  used  with 
tbe  Sparrow  were  used  to  match  from.  These  glasses  were 
placed  in  holes  in  a  board.  The  same  programme  which  de- 
termined the  place  of  the  glass  for  the  Sparrow  was  used  here. 
Here  also  twenty  tests  were  made  in  each  successive  series. 
Tbe  following  table  gives  the  number  of  correct  choices  for  each 
series  with  the  results  for  the  Sparrow  again  brought  forward 
for  comparison. 

Pood  ik  Siajk. 
^^     Cowbird.  5    9  II   12  13 

^^    English  Spar^o^v,       12  14  13  13   19 

^H  Foon  IK  Vkluow. 

^^     Cowbird,  4    4    9  it 

I  English  Sparrow,        o    5     i     5 

^B  Food  IS  Rbd. 

1^     Cowbird.  8    6  14  16  17  20 

2     I     9  15  14  20 


10 

8 


It 

16 


18 
>3 


18 
«9 


Cowbird. 
English  Sparrow, 


Cowbird, 
BogUsb  Sparrow, 


KOOn  IM  CXKKK. 

6   IQ  16   t8  17 
9  17   "5  '4  '8 
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Both  birds  team  to  discriminate  between  the  different  cc 
at  almost  an  equal  rate.  The  first  color  used,  the  blue,  show- 
ing the  widest  diSereuce  in  favor  of  the  Sparrow.  Again,  it 
sbotild  be  added  the  latter's  approach  was  niticb  more  direct 
and  her  choice  seemed  more  decisive.  The  closest  altentioa  on 
my  part  was  necessary  to  see  that  the  Cowbird  did  not  peek 
into  the  glass  next  to  the  food  glass  before  committing  hersell 
to  a  final  clioice.  She  did  not  manifest  Ihc  color  preferences 
which  ihc  Sparrow  was  found  to  have.  The  latter  was  at  first 
disposed  to  a\'oid  red,  yellow  and  green. 

The  few  tests  which  I  was  able  to  make  with  the  forms  indi- 
cate that  the  Cowbird  was  learning  to  distinguish  the  triang- 
ular from  all  the  others.  Thi.-i  the  Sparrow  could  or  did  not 
do.  Ycl  there  was  one  important  difference  which  crept  into 
my  way  of  trying  the  experiment  with  the  Cowbird.  The  bor 
containing  the  food  was  shifted  each  time,  it  is  true,  bat  the 
triangular  box  always  presented  the  same  face  to  ber.  With 
the  Sparrow  there  was  a  constant  shifting  of  faces,  aitd  it  is 
posibte  that  this  makes  it  too  difficult.  Yet  it  will  be  most  in- 
teresting to  determine  if  the  Cowbird  in  her  detection  of  other 
nests,  and  within  hmits  of  those  best  for  the  preservation  of  her 
species,  gets  any  help,  instinctive  or  otherwise,  iu  the  correct 
distingui^hingof  these  forms.  Some  tests  with  the  same  male 
monkey  which  Dr.  Kinuiiniau  experimented  upon,  indicatetbat 
he  has  considerably  greater  difficulty  iu  distingnisliing  these 
forms  than  those  which  Dr.  Kinnanmn  used.  The  latter,  it 
should  be  stated,  were  not  so  free  from  differences  in  sitx. 

AkPBCTIVK   AKD  VOLITIOKAL  STATBS. 

Since  this  work  was  begun  attention  has  been  given  to  tlie 
emotional  and  volitional  reactions  of  the  birds  dealt  with. 
When  confined  in  the  small  cages  the  English  Sparrows  were 
most  frighleued  by  my  near  approach.  They  were  as  cautious 
as  the  Cowbird.  perhaps  more  so,  while  the  Pigeons  and  the 
Vesper  Sparrow  showed  Uttleof  caution.  The  former  sustained 
their  repnlation  for  timidily  while  the  latter  seemed  .so  fresh 
from  wild  nature  itself  that  it  could  not  be  otherwise  than 
trustful.  The  female  English  Sparrow,  as  we  have  seen,  was 
too  fearfnl  to  open  the  food-box  in  a  reasonable  length  of  time: 
yet  when  the  door  to  this  box  was  open,  and  the  male  Pigeon 
inside,  the  same  Sparrow  entered  acid  re-entered,  althongli  the 
Pigeon  had  already  driven  her  out. 

When  conditions  were  reversed  the  Pigeon  sometimes  failed 
to  enter  when  the  Sparrow  held  possession.  This  charac- 
teristic boldness  of  the  English  Sparrow  is  seen  in  the  way  it 
frequently  despoils  the  Rotiin  of  the  worm  the  latter  has  just 
found.     At  most  any  time  in  late  summer  on  the  Uaiversity 
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lawn  one  may  sec  a  Sjiarrow  aligbt  some  six  or  eight  feet 
away,  wait  until  the  Robin  has  found  a  tempting  morsel,  tbni 
rush  in  and  relieve  him  of  il.  Even  the  Cowbird,  perhnps,  ac- 
complishes the  laying  of  her  egg  in  some  other  bird's  nest 
rather  ihrouKh  Mealth  than  by  drivine;  ihe  riRhtful  owner  from 
the  nest.  It  neems  lo  me  Ihat  this  stealthy  manner  was  evi- 
dent many  times  during  the  esperimciits  with  her.  When  con- 
fined in  small  ca]{e4  with  Englbli  Sparrows  she  was  able  to 
lord  it  over  only  the  sick  oneis.  She  seemed  lo  keep  h«r 
weather  eye  open,  and  especially  just  after  alif{hting  would 
tarn  her  head  half  way  over  so  that  she  might  take  in  the 
whole  expanse  of  the  sicy.  Rouse  (11.  pp.  512  and  513)  in  his 
study  of  Respiration  and  Emotion  in  Pigeons,  finds  that  the 
tthing  previous  to  habituation  is  profonndly  influenced  by 
atinda,  mechanical  jars,  and,  perhaps,  odor,  jar.s  particularly 
RUMng  uhnipt  inbibittk>n«  and  irregularities.     Stimulation  by 

(light  caused  much  less  disturbance  than  mechanical  stimuli. 
It  is  pTo\>:iblQ  Ihai  a/fre^aM^ /eciings  are  accompanied  by  res- 
piratory quickening  (sod  perhaps  by  shallowing  and  irregular- 
ity). Alter  hcaringa  report  of  the  present  paper  (10.  p.45), 
Mr.  Rou.^  tells  me  that^hi:^  later  results  on  the  intelligence  ol 
the  Pigeon  point  to  the  same  general  differences  in  favor  of  the 
English  Sparrow. 

The  English  Sparrow  is  more  active  than  any   of  tUe  other 

L)>irds.     This  with  his  boldness  and  caution  makes  him  appear, 
least,  to  have  a  goodly  amount  of  curiosity.     This,  according 

'  to  many  writers  on  Psychology,  is  the  best  possible  basis  for  a 
rapid  development  of  the  learning  process.  1  refer  here  espe- 
cially lo  lectures  by  Prof.  Wm,  H.  Unrnham,  of  Clark  Unlver- 

'»ity,  on  such  instincts  as  those  of  Workmanship,  the  Instinct 
for  Further  Cognition,  etc 

Kinnaman  (5,  pp.  195  and  196)  says  of  the  individual  dif- 
ferences between  bis  two  monkeys:  "In  their  reaction  to  the 
locks,  the  male  mo\xd  more  rapidly  al>out  the  boxes.  He  tried 
more  persistently  and  gave  up  only  after  many  fruitless  efforts, 
.  .  .  She  alway.H  seemed  stupid  in  the  beginning,  but  often 
came  suddenly  to  the  idea,  and  tinally,  if  it  was  an  easy  thing, 

ileartKd  it  more  quickly  than  he.     ,     ,     ,     In  all  of  the  very 

(difficult  thing.'t  he  appeared  to  be  superior,  but   for  the  easy 
things  she  was  superior.     If  wc  turn  to  the  association  with 
forms    the    reactions   were   very   much   alike.     .     .     .     The 
nale  leanied  the  colors  more  readily  than  the  male."     The 

r^author  suggests  thai  the  male  was  too  rapid  and  nervous  for 
the  best  reiiults  in  the^  last  two  tests;  so  also  for  the  lower 
numbers  of  the  number  tests,  but  be  continued  the  aasociatiotu 
up  to  six,  while  she  stopped  at  three. 

Watson  (14,  p.  47)  has  very  well  emphasized  the  necessity 
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of  keeping  the  kind  of  test  well  in  mind  if  wc  would  dtstia-j 
guiah  between  mental  accomplLihmenis  of  animals.  He  aays:_ 
"Considering  finti  a  problem  where  mere  activity  is  at  a  pre-' 
mium  for  its  solution,  we  find  that  the  adult  rat  consumes  more 
time  for  a  first  solution  than  does  a  young  rat,  but  that  for  a 
second  solution  this  dificrcnce  in  favor  of  the  immature  rat  is 
not  so  marked.     .  Considering  iKxt  a  problem  not  soj 

conditioned  npon  activity — sach  as  the  test  with  Box  11— wc  find  J 
that  not  only  does  the  adult  rat  show  a  smaller  record  for 
second  .snccess,  but  ihnl  even  the  lime  for  the  firtt  .success  ii 
much  less  than  'vi  the  time  for  the  first  f^uccess  of  any  group  of 
the  youug  rats."  There  are  many  more  useless  movements 
made  by  the  young  rats.  Small  ( 13.  p.  159)  also  makes  supe- 
rior  vitality  and  activity  explain  the  advantageous  showing 
which  bis  young  rats  made.  Tbe  general  impression  which 
one  gets  from  seeing  my  binis  go  through  the  tests  (my  at- 
tempts to  actually  measure  the  amount  of  their  daily  activity 
not  having  progressed  far  enough  yet  to  allow  of  any  definite 
results)  is  that  tbe  English  Sparrow  is  most  active  of  any,  the 
pigeons  being  least  so. 

The  Cowbird  imitates  the  Sparrow  in  following  her  to  the 
food-box.  In  turn  it  was  thought  that  the  Sparrow  showed 
some  .signs  of  reacting  in  the  isame  manner  as  the  Cowbird 
toward  the  fastenings  of  the  food-box.  About  the  first  of 
August,  in  Illinois,  1  have  seen  large  flix;ks  of  these  Cowbirds, 
many  of  which  were  apparently  young  ones.  At  this  seosoa 
they  seem  to  feel  that  they  belong  together  as  the  young  of 
English  Sparrows  do.  The  young  of  both  no  doubt  are  belter 
able  lo  survive  by  association  nith  the  old  and  each  other. 

All  the  birds  are  able  lo  confine  their  atlenlion  to  a  particu- 
lar pan  of  the  box.  This  implies  control  of  an  inhibitury  as 
well  as  a  positive  kind.  Roughly  speaking,  the  Pigeon  and 
Vesper  Sparrow  showed  least  of  this.  They  were  not  tried 
with  the  same  apparatus,  so  that  the  above  statement  means 
so  for  as  their  respective  tests  are  concerned  and  as  contrasted 
with  the  other  birds,  Cowbird  and  English  Sparrow.  The 
Sparrow  is  no  better  in  many  of  the  tests,  so  far  as  this  control 
is  concerned,  than  the  Cowbird.  In  the  breaking  up  of  an  old 
hAbit  where  it  antagonizes  the  new,  and  in  the  early  reduction 
of  a  habit  lo  its  lowest  terms,  the  English  Sparrow  is  perhaps 
a  little  better  than  any  of  the  others.  Tht.-  writer  hopes  that 
tbe  present  paper  may  approach  more  nearly  to  the  standard 
recently  set  fnrth  by  Prof  Mills  (7,  p.  751).  namely,  that  ani- 
mals be  tested  in  such  manner  as  will  bring  out  their  powers 
of  inhibition  and  coulrol. 

However  true  the  alwve  differences  may  Iw,  or  may  be  found 
to  be  on  further  experimentation,  the  writer  docs  not  bold  that 
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Ili«  fftcts  set  forth  in  tlie  preMnt  paper  are  at  nil  miflicient  in 
number  to  permit  of  any  safe  general!  zal  ions  rs  to  the  superi- 
ority, iu  a  mental  way,  of  «ny  one  species  of  bird  over  another. 

A  Etiinniar>'  of  the  rctnlts  obtained  and  conclusions  arrived 
at  may  be  suted  as  follows: 

I.  The  Vesper  Sparrow.  Cowbird.  and  four  English  Spar* 
rows,  Icarn  the  simple  maze,  a  ptan  of  whicli  is  shown  on  page 
253.  They  all  have  it  pretty  well  learned  by  the  i5tli-20th 
trial.  After  qualifying  conditions  are  allowed  for,  there  is  perhapA 
little  superiority  of  the  English  Sparrows  over  the  Cowbiro. 
The  \'esper  Sparrow  .seenis  to  be  the  slowest  in  learning,  a  fact 
which  is  farther  strengthened  by  her  changing  fifteen  times 
out  of  thirty  from  the  long  to  the  short  way. 

3.  The  mcmnry  tcsln  with  this  same  maze  thirty  days  later 
show  a  surprising  memory  on  the  part  of  these  birds.  The 
Cowbird  is  best  heie.  Her  average  for  ten  trials  quite  equal- 
ling that  of  the  last  ten  of  the  initial  series.  The  Vesper  Spar- 
row and  the  female  English  Sparrow  do  not  do  quite  so  well. 
The  latter  vm  too  young  and  too  easily  frightened  to  be  a  good 
snbject. 

3.  The  results  with  the  food-box.  see  Fig.  a,  page  357.  which 
was  nsetl  with  the  Cowbird  ami  a  male  and  female  pigeon,  give 
evidence  of  ability  to  rapidly  profit  by  experience  on  the  part 
of  these  birds.  There  arc  more  failures  later  in  the  series  by 
the  Pigeon,  especially  for  the  male,  than  for  the  Cowbird.  If 
we  compare  these  birds  with  the  English  Sparrow,  the  latter 
were  tried  with  r  diflerent  box  Imt  it  was  not  an  essentially 
different  fastening,  there  would  seem  to  be  a  more  rapid  and 
coodstent  reduction  by  the  English  Sparrows  of  the  time  and 
efforts  put  forth,  if  we  include  tbc  further  simplification  of  the 
act  of  opening  the  door  and  its  saving  in  effort,  the  English 
Sparrow  is  perhaps  superior. 

4.  Memory  tests  after  thirty  days  with  these  same  three 
birds  and  the  same  box.  no  other  tests  being  made  in  the 
meantime,  show,  in  addition  to  the  exjxriments  on  memory 
described  above,  that  the  Pigeons  as  well  have  a  fairly  good 
xnemory.  This  lap-se  of  time  has  the  interesting  result  of 
causing  a  reversion  to  a  habit  older  than  the  one  used  when 
the  former  series  ended.  An  inlcr\'al  of  one  hundred  and 
twenty  days  for  the  Cowbird  and  one  hundred  and  forty  for  the 
male  Pigeon  showed  that  much  more  was  forgotten  than  during 
the  former  shorter  interval, 

5.  The  Cowbird  learns  to  distinguish  between  the  different 
designs — the  three  horizontal  black  lines  on  one  card  to  be  dis- 
tiuKui.shed  frnm  a  blank  card,  a  caid  marked  with  a  black  dia- 
mond, from  a  blank  card,  and  the  two  marked  cards.  There  is 
not  much  difference  here  between  the  Cowbird  and  the  English 
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Sparrow.  The  latter  tinlenrtut  the  nld  habit  uid  tberefbre 
learns  the  new  od«  earlier  in  the  third  series  nvbich,  of  course, 
is  th«  most  difficult. 

6.  Ill  lenrning  to  dixtingaish  between  the  colors  the  female 
English  Sparrow  does  better  with  the  first  color  tried — blue. 
After  that  the  diSereiice  is  not  so  great. 

7.  The  tests  with  forms  had  to  be  left  iinftnisfaed;  but  (he 
Cowbird  showed  that  she  was  learning  to  dUliiiguish  the  tri- 
at)(;le.  The  sparrow  y^vc  no  evidence  of  this.  Whether  or  iM>t 
this  is  a  real  diffcrcticc  betweeu  the  birds  or  is  doc  to  a  dififcrcnt 
method  of  trying  the  expcrimeuts,  mu.<it  be  le^  for  further  in- 
x-estigntion  to  decide.  Ivxperimcnts  with  Jnck,  the  same  male 
monkey  which  Dr.  Kintiaman  experimen'.ed  with,  and  my 
fonn  tioxe.<i  show  that  he  hatt  con.ilderahly  more  difficulty  with 
these  Irom  which  dtSctcnccsin  size  have  bceu eliminated,  than 
with  tho.se  of  Dr.  Kinuamau. 

8.  The  Kiiglish  Sparrow  when  confined  in  the  same  cage 
with  the  other  birds  has  shown  itself  more  capable  of  fiear, 
courafce  or  boldne.s.t,  caution,  and  independent  action.  It  was 
more  of  a  lender,  more  persistent  and  mure  active.  The  Cow- 
bird  was  almost  as  wary  as  the  Sparrow  yet  at  other  times  she 
was  not  so  l)old.  The  Pigeon'.-s  popular  reptitatton  for  timidity 
and  keen  sense  of  vision  was  well  borne  out  by  my  observa- 
tions and  experiments.  The  value  to  the  animal  of  these  dif- 
ference.'«,  some  of  them  markcil,  in  emotional  and  volitional 
states  b  apt  to  be  overlooked  or.  if  noted,  nnderestimatcd. 

9.  All,  of  coiir&e.  show  a  distraction  of  attention  a.t  im  quite 
to  be  expected  from  wild  birds  experimented  on  in  captivit>-. 
This  distraction  or  inability  to  keep  the  attention  on  one  thing 
was  (barring  the  wildne.ss  of  the  young  female  Knglish  Spar- 
row) most  noticeable  in  the  Pigeons.  Vesper  Sparrow,  and 
Cowbird,  and  least  in  Kiiglish  Sparrows. 

It  is  a  pleasure  to  me  to  again  acknowledge  helpful  sugges- 
tions from  Professor  E,  C.  Sanford ;  also  to  Mr.  Tosbi-yasn 
Kuma  for  making  for  me  most  of  the  Form  tests  on  Jack,  the 
monkey,  and  to  Mr.  Burton  N.  Gates,  a  fellow  student,  for  the 
female  pigeon  used  in  some  of  my  experituents. 
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HYPNAGOGIC  IMAGES  AXD 
CHILDHOOD. 


BI-VISION 
A  NOTE. 


IN   EARLY 


By  Albxandrr  f.  amd  ImbhlC.  Ciuubbri.aim. 


It 


The  sabject  of  this  note  U  the  daughter  of  the  auttiors, 
ag«d,  at  the  time  of  the  oliservation,  4  years  and  4  mouths.  Oa 
November  25,  1905,  she  said  to  her  mother: 

"Mama,  do  you  see  pictures,  wheu  you  shut  your  eyes  when 

s  dark  > ' ' 

Her  mother  replied,  "  Yes.  sometimes.     Do  you  ?  " 

Whereupon  the  couversaiion  continued: 

Jt.     Yes,  I  see  all  kinds  of  funny  men  and  animals. 

M    What  el.se  do  you  see  ? 

/f.  Sometimes,  when  I  sbnt  my  eyes,  I  seem  to  go  right 
down  through  the  floor. 

M.     What  do  you  do  down  there? 

Ji.     O,  I  see  all  sorts  of  funny  things. 

This  couversatiou  took  place  in  the  day-time.  The  next 
night,  after  she  had  been  in  bed  a  few  minutes,  Ruth  called 
her  mother,  and  said  : 

"Mama,  when  I  shut  my  eyes  and  go  down  through  the 
floor  (just  make-believe,  you  know,  not  really),  why.  some- 
times I  go  into  water.  It 's  just  make-believe  water,  iso't  it? 
There  isn't  water  really  under  the  floor,  is  there  ?" 

To  this  her  mother  replied  :  "Oh,  no,  that  is  just  a  kind 
of  dream  where  you  see  the  funny  things  and  have  funny 
things  happen  to  you." 

And  Ruth  continued :  "Yes.  I  suppose,  it  must  be  dream- 
land where  you  go  when  you  shut  your  eyes." 

On  December  4.  19O5,  her  father  asked  her  some  questions 
concerning  these  "pictures."  In  her  answers  she  said  that  she 
"saw  it  all  crowded  up  with  funny  people  and  things,"  and 
that  "they  keepchaoging  to  something  alike." 

Thisdiscovery  of  "hypnagogic  images"  by  so  young  a  child 
is,  perhaps,  worth  placing  on  record  here.  The  thing  bad 
never  been  discussed  or  ever  mentioned  by  her  parents  or  by 
any  one  of  her  environment  or  acquaintance,  and  her  announce- 
ment of  seeing  pictures  with  her  eyes  shut  was  entirely  spon- 
taneous and  not  led  up  to  or  suggested  by  word  or  action  of 
other  persons.  The  "going  down  through  the  floor,"  the 
"water,"  the  "crowding  up,"  and  the  "keep  changing  to 
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something  alike,"  are  interesting  items  in  the  description  of 
the  phenomena  in  question. 

Another  observation,  relating  to  bi-visioD,  may  also  be  re> 
corded  here.  On  November  14,  1905,  Ruth  said  to  her  father, 
"When  I  look  at  my  nose,  I  see  two  lathers  (fathers)." 

It  would  seem  as  if  some  of  the  psychological  and  physio- 
logical phenomena  now  on  record  only  for  a  much  older  period 
of  life,  not  only  occur  in  early  childhood,  but  are  perceived  by 
children  and  may  possibly  exert  some  influence  upon  the  de- 
velopment of  the  individual. 


THE  ELECTRICAL  SUPPLY  IN  THE  NEW  PSYCHO- 
LOGICAL LABORATORY  AT  THE  LELAND 
STANFORD,   Jr.,  UNIVERSITY." 


B7  LILIIBN  J.  MaKTDI. 


The  EUdrical  Supply.  Duriog  the  construction  of  the  labo- 
rator>'  it  wiw  wired  for  three  different  electric  currents : 

1.  The  altcrjialing  current,  wbicfa  is  supplied  to  each  room 
and  closet  for  illuminating  purposes,  for  making  experiments 
with  light,  and  (or  use  with  motors  constructed  for  this  partic- 
ular current.  { 1 )  This  current  might  also  be  employed  with 
Email  direct  current  motors,  but  the  abundant  supply  of  more 
suitable  currents  makes  its  use  for  this  purpose  unnecessary 
in  this  laboratory.  (2)  Aitide  from  the  fonrclustersof  bulbs  for 
illuminating  punwscs,  the  leciure  room  is  supplied  with  this 
current  at  five  other  points,  makiug  it  possible  conveniently  to 
shift  the  stereoptical  aud  other  optical  instruments  to  the  place 
desired.  The  altematiug  current,  through  the  use  of  a  trans- 
former, runs  an  induction  motor  which  drives  two  direct  cur- 
rent generators,  and  these  furnish  the  direct  current. 

2.  The  direct  current.  The  generators  for  producing  this 
current  are  placed  in  the  bai^ement  of  the  building  and 
also  supply  electric  power  to  the  Physics  Laboratory.  The 
switches,  etc..  used  in  setting  this  machinery  in  motion  are  so 
easily  manipulated  that  even  an  inexperienced  person,  as  re- 
gards the  handling  of  such  machinery,  is  easily  taught  how  to 
turn  on  and  shut  oS  the  current  as  may  be  desired.  There  is 
one  current  with  two  outlets  of  55  volts  each  supplied  to  each 
room  of  the  psychological  laboratory.  In  the  lecture  room 
there  are  four  such  currents  placed  in  different  parts  of  the 
room.   Each  current  is  admitted  and  shut  off  by  a  Lang  switch 

•  PlJlW  OF  THB  PSYCnOLOCICAI.  Labokatoxv. 

Special  rooms  liBve  beeu  selnpsit  for  time,  optlc&l, souaclsad  •m«I] 
experiments  only.  The  apparslus  tor  oilier  clnsseg  of  experimeot*  ia 
placed  in  the  cases  in  tbc  re^cniL-h  rooms  and  can  be  used  Ja  tboM  at 
otlier  rooniR.  Much  of  the  apparatus  used  hy  the  hegiaitera  In  latxyr- 
atory  work  has  bcEn  duplicated  aud  ia  sinrcd  iu  cases  m  the  hall.  All 
oi  the  nppiiratU5  uBerJ  for  a  given  experiment  is  act  out  on  a  larze 
tabic,  wmch  has  been  placed  there  for  tlic  purpose,  and  from  IbJa  It  u 
distributed.  Aceonling  to  Ibe  oHkIubI  plan  the  smoke  rooms,  uired  for 
fltaoking  drnms.  were  to  have  been  provided  with  fJues  forconyinit 
away  Ibe  superfluous  smoke,  but  as  yet  these  bave  uol  heeu  pot  la. 
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whicb  for  purposes  of  piotectton  is  supplied  with  a  fuse.  Tbe 
switch  is  mounted  on  a  square  board  (sec  I*ig.  2.  B)  on  which 
the  positii'e  aud  negative  poles  aie  marked,  and  this  is  placed 
at  the  side  of  the  room  storage  luailery  swiichlxwrd.  When  a 
suitable  form  as  regards  range  of  measurement  and  siw  of  ap- 
paratus can  1>e  found,  a  rheostat  for  couirolUng  the  streugtb  of 
the  current  is  lo  be  permanently  mourned  on  each  of  th«ie 
boards.  At  present  the  current  is  roughly  controlled  by  a  set 
of  Scripture  lamp-batteries  with  darkened  bull«,  and  more  finely 
by  connecting  through  plugs  attached  to  the  board  one  of  the 
Rosenbach's  rheostats  made  by  Spiiidler  and  Hoyer  of  Gottin- 
gen  (sec  Fig.  2.  C).  This  current  is  for  use  when  a  current 
above  12  volts  is  required.  It  also  supplies  tbe  current  with 
wbich  the  storage  batteries  are  charged. 

3.  Storage  and  other  batltry  currenU.  Expense,  awkward- 
ness of  manipulation,  inconstancy  and  irregalarity  make  the 
two  previous  currents  unsatisfactory  for  much  experiinenul 
work  in  the  psychological  laboratory.  The  laboratory  has. 
therefore,  been  supplied  with  various  forms  of  battery  currents, 
as  those  generated  by  the  storage  batteries  made  by  the  Ivlcctrtc 
Storage  Battery  Co.,  by  gravity  batteries,  by  tbe  Ed)son-La- 
lande  batteries,  by  dry  batteries,  etc.  The  batteries  are  placed 
in  the  battery  room,  and  through  connection  with  wires  running 
from  this  room  to  the  genera!  switchboard  (see  Fig.  i)  the  cur- 
rent or  currents  desired  can  be  obtained  in  each  of  tbe  rooms. 

Tbe  general  switchboard  (made  by  the  Drcudcil  Switchboard 
Co.,  of  San  Francisco)  al-io  makes  it  po.-btible  to  connect  tfro  or 
more  rooms  in  circuit.  For  the  ordinary  purposes  of  the  lab- 
oratory the  storage  batler>-  is  employed  and  tbe  switchboard 
has  been  especially  constructed  with  a  v-iew  to  its  use,  though 
any  of  tbe  other  batteries  can  be  substituted  for  it  should  it  be 
desired.  The  general  switchboard  is  enclosed  iu  a  case  having 
glass  doors  and  is  fixed  to  the  wall  in  the  hall,  but  for  couvcn- 
ience  of  repair  it  has  been  so  constructed  that  it  can  be  reached 
from  behind  through  doors  in  the  wall  in  ihe  lecture-room. 
The  board  is  supplied  with  three  storage  battery  currents,  i, 
2,  3,  having  a  voltage  of  i.  6  and  i3  volts  respectively.  The 
amperage  of  i  and  3  batteries  is  10  and  of  3,  8  amperes.  Cur- 
rent I  is  supplied  by  one  clement  of  the  "Chloride  Accumu- 
lators," manufactured  by  the  Electric  Storage  Batterj-  Co..  of 
the  type  "E"  with  5  plates.  7J4  ia.X7)i  in.;  current  2  by  con- 
necting in  series  three  of  the  same  elements;  and  current  3  by 
similarly  connecting  6  of  tbe  elements  of  the  type  "D"  with  7 
plates  6  in.  X  6  in.  By  turning  the  arms  of  the  switches  V 
and  A  which  connect  the  voltmeter  a  and  ammeters  b,  b,  b, 
with  the  various  batteries  on  i,  2  or  3,  it  is  possible  to  deter- 
mine the  strength  of  the  charge  of  that  particular  battery  at 
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the  moment,  and  should  any  battery  need  restoring  to  iu 
□oimal  &lrenj;th.  in  order  to  avoid  the  injury  that  oomes  fix>m 
allowing  the  battery  to  stand  incompletely  charged,  this  can  be 
done  by  turning  the  arm  of  the  switch  A,  on  t .  3  or  3.  and  re- 
versing the  switch  S,.  .S„  S,  which  supplies  the  direct  current  to 
that  particular  battery.  As  regaid-i  the  completeness  of  the 
charge  in  the  batteries,  the  vohmeter  acts  as  a  danger  signal. 
The  current  mnst  not  be  allowed  to  fall  below  a  certain  voltafie 
before  being  restored.  In  the  renewing  of  the  charge  the 
ammeters  show  when  the  reqnircd  charge  has  been  reached. 
The  voltmeter  and  ammeters  on  the  switclTboard  give,  of  course, 
only  the  volwge  and  ampera};e  of  the  current  at  the  board. 
A  portable  voltmeter  and  ammeter  is  used  for  getting  the  cur- 
rent strength  after  it  has  reached  the  rooms  and  for  finding  the 
resistance  offered  by  a  given  piece  of  apparatus.  The  arms  of 
The  small  switches  on  the  board  in  conncctioa  with  one  set  of 
plug  holes  PP  bring  the  particular  currents  desired  to  these 
diSerent  botes,  ami  by  connecting  these  holes  through  plugs 
with  one  or  more  of  the  pairs  of  holes  RK  of  the  sets  of  eight 
pairs  of  hgles  which  bc^long  to  each  room,  it  is  possible  to  ob- 
tain eight  currents  in  each  room  having  a  voltage  of  2.  6  or  13 
volts  and  an  amperage  of  8  or  10  amperes.  Moreover,  by 
proper  plugging  on  the  same  board  we  may  connect  in  circuit 
any  or  all  of  these  rooms  together  in  any  way  desired.  Each 
room  has  a  small  switchboard  (see  Fig.  a.  A)  with  holes  cor- 
responding to  those  on  the  large  board  for  this  particular  room, 
so  that  no  confusion  regarding  the  particular  current  connected 
may  arise. 

The  room  switchboards  make  it  possible,  by  coanectiug  their 
terminals  parallel  or  in  series,  and  by  introducing  the  Rosen- 
bach  rheostat,  to  obtain  any  voltage  from  the  storage  battery 
between  a  fraction  of  a  volt  and  20  volts.  The  current  can  also 
be  reversed  through  using  the  switchboards.  Should  it  be  de- 
sirable to  connect  different  rooms  in  circuit  in  using  the  direct 
current,  the  direct  may  be  substituted  on  the  general  switch- 
board for  the  storage  battery  current,  in  that  case,  however, 
if  the  current  was  seut  by  but  one  wire  to  a  room  a  resistance 
would  have  to  be  introduced,  as  the  individual  wires  are  too 
small  for  carrying  the  fnll  current  of  55  volts.  Should  it  be 
desired  for  any  purpose  to  put  the  full  current  of  55  volts  in 
circuit,  this  could  be  done  by  dividing  it  by  using  the  8  pairs  of 
wires  belonging  to  each  room.  Iu  that  case,  of  course,  no  re- 
sistance would  have  to  be  inserted  at  the  switohlMjard.  As 
regards  cost  of  the  apparatus  for  supplying  the  storage  battery 
current  to  the  laboratory,  it  may  be  said  that  the  switchboards 
and  batteries  and  the  putting  of  them  in  position  cost  approxi- 
mately $1,500. 
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Id  what  has  be«a  said  an  cSbrt  has  been  made  to  show  that 
ten  curreDts,  varying  in  any  strength  desired  from  a  fraction  of 
a  volt  to  55  volls,  are  available  at  any  time  in  ciich  roum  of  this 
laborator>'.  Indeed,  we  may  say  not  55  but  1 10  volts,  for  by  a 
sli([ht  change  in  the  connections  with  tbe  generator  thi.s  volt- 
age can  be  obtained  It  in  evident  that  we  have  here  not  only 
the  amount  of  electric  current  necessary  to  run  the  large  motor 
of  a  workshop  and  the  smaller  motors  us«l  in  color  mixing 
and  rotating  kymographs,  for  holding  the  shutter  of  a  (achisto- 
scope,  for  the  Tingjn){  uf  the  signal  lielU,  etc.,  etc.,  but  a  current 
that  is  sufficiently  constant  and  regular  to  give  accurate  results 
when  employed  in  the  Hipp  chronoscope  and  in  time  markers. 


PSYCHOLOGICAL  LITERATURE. 


Th4  Dissociaiion  of  a  Personality,  hf  Morton  Prikcb.  U.  D.  Long* 
tnftii»,  Creea  &  Co..  Hew  York,  igi36.    pp.  569,    ia.Bonct. 

Tlie  ftludy  of  fthiiormal  p<rr«oniility  b»s  been  ciiriclicd  by  the  carclvl 
aaalysis  of  a  truly  i«itiarlc*ble  cam.  Tlie  case  o(  Mfu  G^auchnmp  is 
notcwbrtby  for  ibc  treatment  to  which  Dc.  Prince  mbjccted  ibe  nn- 
foMmciiI  of  the  ili«to((rd  iclvca, (|utle  as  mnch  as  for  aoy  ApntiiHiirniU 
pTolutiod  of  tbc  coDliictiDK  pn^onit lilies.  Pot  )dM  iit  tbr  trance- si ute* 
that  flouriihctl  umlct  the  belief  in  spttiiuatitm  Here  cnltivaled  by  the 
reception  which  Ibey  met.  ko  will  Ibcatiituilcof  thepbyniciiin  tiiward* 
byitcrical  ilisiioclation  play  s  part  In  the  uialniiD);  of  the  iliBinti-gTalcl 
phasea  of  nersoudlity.  It  i«  Ibrougb  bis  comtnand  of  sDcgcittOD  thus 
actjuircil  that  Ur.  Pniicc  wan  able  evenlualty  to  dtiKOkrr  kikI  rc*(ore 
Ifac  original  ttelf  to  H  pOMeMJon  of  a  fnirly  consistent  p«noua)ily.  In 
this  ie«pcct  the  isanc  is  parsllel  to  that  which  Dr.  Sidis  wss  able  to 
«8Ublt*b  in  the  ca*e  of  Mr.  Hnnna.  Vet  the  lu-o  caw*  fall  in  difrcrrni 
classM  and  piciient  quite  oj)]>o8ite  charsci eristics.  The  esse  of  Mr. 
Ilanoa  belongs  to  cosei  of  loti  of  pcrsonaliir  through  degradaiioii  of 
(uuctioas  from  hi(;her  to  lower  ranges; — whet  Professor  Jamea  in  the 
caw  of  Mr,  Bourne  chIIs  a  shrunlcen.  amnesic,  abstract  of  the  orifiinsl 
self.  The  case  of  Miss  Bcauchamp  is  one  of  a  wsTped  growth  of  a 
psraonnlily  jii  the  makinjc;  and  tts  features  aCMifdincly  reflect  ibc 
Stress  and  strain  ol  Istr  »ilolesceiice.  The  UDfoldmenlB  of  the  plot 
centre  about  the  personal  emotions,  largely  infused  with  moral  iadg. 
meiita  of  lifft  and  Hon-hctI  and  with  conAicts  between  ideals  and  the 
praeticAl  possibilities  ol  their  reili nation.  Yet  niidcrlyiuK  all  tbttr 
must  be  a  more  tangible  substratum  of  functional  disoider,  that  in- 
duces differences  of  assimilation  and  response,  of  t«stc  and  disposition, 
and  dcprivrti  each  phase  of  the  iier^otiatity  Ironi  aiorc  than  an  uocer- 
tBJti  participation  in  Ibt^  life  of  the  other. 

The  case  is  in  itself  so  notcwortby  that  an  outline  of  its  dcrelop- 
nient  will  be  worth  tc producing,'  The  sabjecl,  "MiM  Beauchanip," 
was  about  rs  years  old  when  she  came  under  Dr.  Prince's  care.     Her 

f;iTthood  presented  no  unusual  caii]p)ic«tiaon  and  yet  was  such  as  to 
iileiisify  her  i^atural  euiolionnl  snsccpllbiUiies.  There  were  a  lew 
vagaries  of  action  and  pronounced  eccentricities  of  chatMlvr.  but  noth- 
ing that  prevented  her  from  being  highly  regarded  by  ber  friends, 
(roiti  whom  iiiileed  she  was  able  to  conceal  the  fltict nations  of  person' 
attty  thnt  overtook  ber.  At  the  time  of  set-king  I>r.  Prince's  caie  she 
was  n  student  at  college,  and  of  her  condition  during  the  next  few 
years,  the  period  of  her  greatest  instability,  I>r.  Prince  wntcs:  "She 
may  change  her  persouslity  from  time  to  time,  often  frotii  hour  to 
hour,  and  with  each  change  her  character  becomes  transformed  bikI 
ber  nittnoHes  altered,  tu  addition  to  the  Real,  Original  or  Normal 
Self,  the  Self  that  was  horn  and  which  she  was  Intended  by  nature  to 
be,  she  may  be  any  one  of  three  different  pcrions.  I  say  thrre  difier- 
ent  persons  becanse.  nithougb  making  nsc  of  the  annic  body,  each, 
nevertheless,  has  a  distinctly  dlflercnt  character;  a  djtl«r«iice  Hiani- 

>  rhis  19  taken  to  tiiie  pact  from  ihi  nccounl  sl*en  by  the  present  revlewec  in 
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fenlcl  hy  ili((«r«at  Iraina  of  thooKlit.  by  JiUereiit  vi«ws.  beliefs,  Ideal*, 
Bod  tcmpcramcnU.  and  by  different  •cqatiilJODs,  tastes,  babtts.  expe- 
riences. aDi]  mcmorieii.  Koch  vnricE  in  Ihcsc  Tvipeci*  Ironi  Ihc  other 
tiro.  AU'l  lr«m  tile  otIkIu*!  Mins  BeAUchacup.  Two  of  th»e  pemunall- 
tits  have  lio  IcnowlFdge  cf  each  other  or  of  the  tbiril.  excepting  »nch 
mfoTlnuliou  a*  niny  be  oMnineil  by  inference  or  hccoikI-IibiiiI,  ta  that 
In  ihr  niftiiory  o(  cncb  ot  tlie*e  two  thtre  art  blaoks  which  correapoud 
to  the  lime  when  the  others  arc  in  the  flesh.  Of  n  audden  otic  or  (he 
other  wakes  up  lo  Had  herself,  slie  Icnona  not  where,  and  iKtiotHiit  of 
what  slie  Iiss  asld  or  done  the  moineut  before.  Ouly  on«  of  the  three 
haa  knowledge  of  the  livei  of  the  other*,  and  thii  one  prisms  such 
ft  bizarre  cbBrnelcT.  so  far  removed  from  the  othcra  in  indiiHdualJty, 
that  the  trauRforinaiifon  from  one  of  the  other  pcrsonailities  to  heraelt 
is  unF  of  the  moit  striking  and  dramatic  feature*  of  the  case.  The 
pcrioiialiciei  come  nnd  Ko  in  kaleidoacopic  tucccuiou.  many  cliBiigca 
often  hcinK  made  in  the  conrse  of  twenty-four  hoam.     Ami  ho  It  hap- 

Jrna  that  Miss  Beauchamp.  if  f  may  use  the  Qomc  to  dciigiiBte  several 
istiact  people,  at  one  moaieul  says  aud  doet  niid  pinna  nnd  nrrailgca 
■omelhltiK  <o  vtiich  a  fthort  titiic  l>i;fo<e  *hr  iiioel  alrou (■  I y  objected, 
indalues  tastes  which  a  moineut  before  would  have  been  abhortent  tu 
her  ide«ls.  and  undoes  or  destroys  what  she  bad  jnsl  laborionsJjr 
planned  and  arranf;ed." 

Of  the  »evei«l  variautBOf  MIm  B,  the  moit  iuflneatial  took  the  nmiat 
of  Sallr;  this  personality,  iu  the  period  of  itsKrcatei't  dominuucc,  mmjr 
be  said  lo  embody  Ihe  oppooilion,— lUc  organ imt ion  o!  forces  that 
tbwarta  the  supremacy  of  the  real  Mist  B.,  and  the  destruction  of 
which.  0*  the  seqnel  proved,  was  essential  to  the  restoration  of  the 
former.  Tlic  hotliltty  of  Sally  to  whichever  pcrsouatity  was  in  com- 
tnaud  may  first  )>e  lllufitrsteit.  Mi»s  B.,  who  has  an  abhorrence  of  In. 
sects  and  reptiles,  finds  a  box  neatly  tied,  from  which,  as  she  open* 
it.  six  spiders  luu  out.  Sally  is  subcoBSciously  present  to  witness  the 
effect  of  Vivr  pmctical  joke,  and  thus  descrihea  the  iuciilciii;  "She 
Bcreamed  when  she  opened  the  box.  and  ihey  ran  oul  all  over  the 
room,"  Special  expeditions  into  the  country  were  made  to  secure 
•piders  Rtid  snake*  and  toftds.— walks  that  were  allo^clhrr  too  laving 
for  Mlia  B.'n  strength.  Sally  never  fell  fatigue;  yet  naturally  their 
commoD  body  showed  Ihc  cHtet  of  such  n  strain.  On  one  such  occa- 
aioD  Sally  walked  to  a  Hubutban  town,  in  which  she  came  to  heiacK  aa 
Mia*  B,.  alterly  strandeil  ami  eihAtisted.  To  torment  Miss  B.,  Sally 
woald  unravel  the  worsted  work  upon  which  the  former  was  cnRaoed. 
and  when  the  permitted  its  coitiplciion.  "pulled  the  uholc  of  it  to 
piece*,  and  drswinj^  out  the  jrarn  wound  it  round  aliont  the  fniuiture, 
cairiring  it  from  picture  to  picture,  back  to  the  different  articles  of 
Inrniture.  tbeii  round  herself  many  times,  then  hack  to  the  furniture, 
finally  hiding  the  emls  somewhere  in  the  bed.  Then  Sally,  standing 
in  the  midst  of  this  |>erfect  tangle  of  ram,  wakened  Mis*  Ueauctiainp, 
who  came  lo  herself  in  the  maxe.  So  tcreat  was  the  tangle  tliat  site 
hailtocnt  the  yarn  loccl  out."  Sally  likewise  invade*  the  premlMS 
of  Miss  n.'s  intentions  and  coerces  her  to  tell  nonsensical  lies,  and  to 
act  npon  impulses  which  the  latter  entirely  rcpudtotes,  oi  i*  compelled 
with  much  cmtiarrassmrnt  lo  explain  away.  Likewise  she  chastens  hf 
Imposing  penance,  wise  or  foolish,  and  generally  IncuuTenient :  Dls> 
covering  that  Mis*  It.  has  been  careless  in  money  matters,  Sally  lakes 
char)!*  cf  the  purse  aud  hides  all  llie  money,  leaving  only  cooutEh  In 
•If  bt  for  car-fare  and  the  most  penurious  allowance. 

The  complexity  of  this  relation  was  such  as  to  make  possible  the 
inasqueiadiRg  ol  the  one  personality  in  the  charsclef  of  the  other. 
The  ■ituation  will  be  suggested  by  the  fallowing  instance  that  occurred 
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wlicn  Mill  B.  was  nt  Ihc  timpital,  nml  a  HuTop«nn  tour  wbh  projected : 
Dr.  ]'tiiic«  w&«  HU«piciaiis,  huiI  tound  the  full owtii;;  state  of  alfair*  :  "It 
catac  to  light  tb«t  SuUy  b>d  conceived  tb«  idea  tbai.  as  sbc  herwif 
was  lr«c  (lom  nilmcuit.  if  ihe  could  irapcraonatc  Mice  Bcaucbatnp  ibc 
would  becot>Bidcrc<l  well,  aod  socACMpir  from  tlir  hai^pjtsl  and  ko  lo 
GnTop«.  a*  bad  been  previously  pUnocd,  So,  whrn  the  ni({bt  nurse 
looked  in  Dpon  ber.  Sally  irtts  always  (ouikI  'nslcep;  '  the  da;  nane 
bad  an  c<|UHll]r  f-ood  report  to  make,  and  Mi*«  Be«iicbaiiip  was  woo. 
in  spite  of  ray  warnincs.  diMbarfCcd  'well."  A  few  day»  after  thin  I 
fAtiitbt  Sallr  just  in  time,  on  th«  verge  of  lier  departure  for  Knropr, 
and  rIi>iiiK''ii  ber.  s^alnst  brr  will,  to  Mim  Be«ticbBm[>,  wbo  wa*  as- 
tounded to  find  lieToclf  ia  my  ofEce.  her  last  recolleclioa  bcinv  ber 
entrniicc  inlo  the  hoipital  leu  days  pfcriouily.  It  wns  (bus  by  a  lucky 
cbaurc  tbal  Sally  did  not  ko  to  Riirojie  instcail  o(  11  is*  Bcauclianip." 
The  measure  of  control  that  Sally  pu<!>CBH:9  w:is  well  illuilraied  in  her 
deletmionlion  at  a  crilicnl  juncture  that  Miss  B.  sbonld  not  be 
awakeued.  "ArKUQiruts,  eic poclulalioua,  cTcn  threat*  were  of  no 
araSl.  She  did  not  want  to  be  the  other  one.  of  whom  she  o poke  in 
contempt.  She  simply  defied  me  to  wake  Mi»  Beaacbntnp.  and  in 
fat't  every  nliempi  on  my  part  waa  unsucccaafnl.  I^inalty.  we  compro- 
mised :  she  uKrecd  to  allow  Miss  Beauchamp  to  be  awakeneil.  auil  I, 
on  my  part.  nKtecd  (moy  iheruiebc  pardooea)  that  Sally  ahould  eome 
again  when  Mi»  Keaucbanip  vantf'f/t."  Wc  bctiin  to  appreciate  wby. 
iu  rirw  of  tile  nifirkcd  ditfeieuces  of  ch&rMler  which  Miiiv  B.  and  Sally 
and  the  peiM>uality  that  emctsed  later  proved  to  have.  Dr.  Princecon- 
fesses  to  a  Icmptntian  to  Call  hIaTolume,  "The  Saint,  the  Woman,  and 
the  Itevll." 

The  secret  of  the  aituation  that  lon^  reraained  uarevcnled  was  dls> 
entangled  by  the  discovery  that  the  Mtaa  B.  who  applied  to  Dr.  Prince 
for  relief  wa*,  after  all,  not  the  orij;iiial  utlt.  Thia  diacoeery  came 
about  by  the  sudden  appearance,  as  a  consequence  of  hypnotic  alter- 
Btiou,  of  a  strange  individual  who  went  buck  to  an  espencnce  of  aome 
six  years  eatliet.  and  who  Interpreted  the  actual  aitnation  in  Icrma  of 
that  earlier  npselting  experience.  Thi«  traumatic  ahock,  which 
writers  upon  hysteria  ore  disposed  to  contider  n*  a  cxmatant  (actor  in 
the  flttnck.  was  in  this  instance  of  an  emotional  nature  and  prcantn- 
ably  oi'cssloucd  the  eruption  that  led  to  the  serious  diasociatiou-  Nat- 
urally, this  awakened  ielf,  that  in  turn  was  favored  by  dcvetoptncnt 
through  suggestion,  was  igiioranl  of  MtM  B.*s  experience  duriuK  the 
intermediate  years.  Ami  to  ^bbieviaic  a  atory  that  can  onlv  be  under- 
stood as  well  us  appreciated  when  bicwraphicalljr  illuniiualed.  as  Dr. 
Prince  has  so  ably  done,  it  may  be  laiiTthal  a  fusion  of  thii  older  self 
(and  the  extinction  of  the  Interferluf-  Sally)  with  certain  pbaies  of 
the  later  counterpart  actually  led  to  a  restoration  of  an  individual  wbo 
was  capable  of  conducting  the  combined  aftairs  of  the  Beauchamp 
household  under  a  eonsl«tei>t  legnlation. 

White  the  rurlaitment  uf  this  portion  of  the  development  necessarily 
throws  the  interested  Hudent  upon  the  resources  of  the  criKinal,  cer- 
tain futlber  JIIustrntionB  of  the  manner  of  intercoutse  that  came  to  be 
established  between  tbe  several  selves  may  be  cited  for  their  decided 
paycboloKieal  Tnlue.  It  is  tbeoretically  important  to  note  bow  the 
one  petsoiiality  acts  aa  a  snt>conscious  mentor  for  the  other.  Action* 
that  Miss  B.  performs  in  momeuls  of  distraction  will  accordingly  be 
recorded  in  ibe  memory  of  the  subconscious  Sally.  Sally'a  poweri  in 
this  direction  arc  neatly  shown  in  the  folloMliif;  incident  related  in 
her  own  words:  " 'She' yesterday  received  a  letter  from  a  pbologra- 
pher.  'She'  had  it  in  ber  baud  white  walking  down  Wastainsion 
Street,  and  then  put  it  into  '  faer  '  pocket  <aidc  pocket  of  cont)  where 
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*Sbc  '  kept 'Ilct '  walcli  and  luoavy  (bauknoles).  As  'Slit'  wslkcd 
ulont; 'Sbc' took  out  tbc  ooncy  nml  tore  it  into  piccr*.  thinkiuit  it 
wnt  ilic  letter  from  the  phoiojcrapher.  *Sbc' threw  the  inaucy  into 
tbc  atrrct  lU  '  Sbu  '  taitl  to  '  hcrHclf. '  'I  wish  they  would  not  wcilr  on 
this  bond  iinpi:!."  "  A»  farther  proof  of  Sally's  kuovrkilge.  »be  (juutei] 
the  entire  letter  vcrhalim,  Sally '>  uiidU)(ulsed  glee  iu  the  diiiCOlll- 
fitnrc  that  Mlu  B.  would  •.■xpvriL-iicc  iigiou  iliHrovvriiiu  the  lofc«o(  licr 
money,  di»clo*es  tbc  nature  of  bcr  umitiiosity.  MiBs  B.  was  now 
awakened  and  HCknowlcdKcd  tbal  ibc  bad  received  oucb  a  letter, 
wbioh,  however,  hhclud  torn  iip,  but  (bat  «he  bad  tu  bet  pocket  two 
ten-dollar  notes.  She  put  her  hand  in  her  pocket  and  with  gr«at  aur* 
piifc  found  only  (be  letlcr.  The  intioncc  ii  (be  more  cone inciuK  bc> 
cauic  Miu  B.  alsn  prolet»-eK  the  fncnlty.  allied  to  that  of  "crymarTia- 
Ion."  by  wlticli  with  spcfial  cflort  sbe  can  penetrate  into  the  rCK>0>ia 
removed  from  tonseious  recall  nnd  sec  ns  a  projected  visiou  what  ber 
connciauK  memory  dor>  not  reach.  By  >ucb  a  pioccEa  y\\c  wa>  aslon- 
iahed  to  ■««  iu  the  f;la«a-globe  berKelf  watkinj;  along  Waabiuyton 
Street,  pnltini;  the  letter  into  ber  poeket  and  tearing  into  fragments 
pieeea  of  Krecn  papet. 

Not  aloite  were  the  nicoiory  apfacreaaod  thedoiuiaaDeeao(lhealtcr< 
nutinc  pcTKinaliiics  quite  different,  but  what  would  be  a  symbol  of  au 
experience  to  the  one  wn*  wholly  ncu'tivcd  by  the  other.—- a  rtlalion 
famtliarly  illuhiratcl  iu  Ibe  iiexalive  iiHllneliiatlon*  of  hypui>>iis  ai>d 
Uie  piychic  au:estbi.'Hias  of  byitcria.  The  most  rvmnrknble  illuatta- 
tion  ol  ibiicontinction  of  tbc  field  of  sensntioii  i>  tbc  followiuK:  the 
MiM  B  of  tills  inci'lent  ifL  the  individual  known  a*  H  IV,'  the  petson- 
allty  that  reappeared  after  six  yvutH'  sleep.  While  carelessly  liuger- 
ing  K  chain  upon  which  some  riUH"  were  itruuK.  the  chain  broke  and 
aomvotthe  ringii  wi-te  loti.  Now  (hr  other  Mi»  B  (H  I)  in  ber  uit- 
informed  relation  to  the  incident  liecauie  convinced  that  alt  the  rin^i 
were  gone,  although  Sally,  who  was  well  aware  oi  the  whole  pioce- 
ilurc.  tried  to  pe'suadc  her  oiherwiae.  '"  'The  other  two  ring*  are  not 
lost,'  said  Sally,  '  but  I  can't  make  her  »rt  tboni.  I  have  put  them  on 
her  finger,  but  abe  won't  see  them.  Dr.  Prince ;  and  I  have  taken  her 
band  and  made  her  lake  bold  of  the  ring*,  but  «hc  won't  feel  them. 
They  are  round  h«r  neck  now  ou  a  riblion.  I  have  made  her  take  Ibe 
rings  in  her  fingers  while  she  is  here  and  I  am  gone,  nnd  I  have  put 
tbcm  ou  her  finger:  but  it  i*  no  ase,  *bc  n-on't  nee  tbeui.'"  When 
Dr.  Prince  auakeiied  ber  a»  B  I,  be  asked  ber  to  loosen  her  collar  aud 
showed  ber  the  two  rings  tied  oa  d  ribbon  about  ber  neck,  but  though 
he  paued  her  linf;er>,  over  them  and  clicked  the  two  rings  together, 
am)  held  them  tieloie  her  eyea,  ahe  was  unable  to  liecome  aware  of 
their  existence.  lie  pulled  the  ribbon  hard  enough  to  jerk  her  head 
to  one  side ;  though  abe  felt  Ibe  movemeul,  *he  regarded  tbc  method 
by  which  It  was  acconiplifibe>l  a*  a  luystery.  This  ncKHlive  hallucina- 
lion  diners  from  others,  that  could  readily  be  iudnced  bv  suggestion 
only  in  the  fact  of  its  ipaiitnnconsotighi  in  a  prejudiced  conviction. 
The  Hill  to  Mre  for  IhU  i>arliciilar  range ol  oh)ccl«  waa  inalwyauee. 

It  Is  only  natural,  when  Dr.  Prince's  treatment  favored  the  develop- 
ment  of  tne  restored  MUi  B  (B  IV).  that  Snllj-.  as  representative  of 
the  thwailliig  luflucDCC,  ibould  transfer  her  animosities  to  the  latter. 
Between  the  two  there  were  enillest  bickerings,  in  which  Sally  was 
obliged  to  write  ber  derogutory  opiiiious,  while  B  IV  could  cDminuni- 
cate  hers  hy  speaking  ali^ud.  It  is  dilllcull  to  realixe  the  nntagouiams 
of  this  dirideii  househciM.  "There  were  li»ie«  wbcti  IV  asd  Sally 
wovld  enter  into  ajiateinntic  campaigna  of  bostllitiea,  each  detemiioed 
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1o  Jown  lh«  otbin.  Then  iV  would  gin!  on  her  annor.  aiid  ««t  forth 
rcialtitc.  uncoinptoiiii»ti|[.  with  blond  in  her  eye,  <!cieriitincil  lonop- 
pr«H  Sully  lot  ftoati  nnd  all.  Sbc  woald  do  h*r  b«*l  to  dnlroy  rvtiy- 
tbfnfi  thnt  liiT  fiicmy  wfote — nimiy  k  letter  to  me  wa»  desiroyed— ■lid 
to  nndo  cverythiux  done.  Wbniever  nhc  diioovrrcd  Sully  wm«  iloine, 
■lie  wonid  rrvctKr.  II.  (or  cx«tii|ilc.  she  luiiml  herself  on  tile  wny  lo 
my  hous«,  ibe  would  turn  about  and  retrace  hei  steps,  or  nt  le«*l 
would  try  to  do  m>.  for  Sally,  in  her  r^ile  a»  a  GubcooiriouKncis,  wouM 
SI  onoc  tutikc  a  dive  tor  Ibe  tiiuM-iilar  «leeHng  Kcnr.  there  wonId  liea 
tempoiary  »lru)q:le  with  arniB  and  leK'-  *  "O"^  <"'  aboolU.  and  then  it 
uiiially  happeaetl  that  Sally,  victoriaiix.  woald  ieveri«  the  niacliiner y 
mid  bead  her  again  for  her  de^tinatioit.  At  a(Khl.  tOO.  Sally  w<ralil 
hace  another  turn.  As  fast  as  IV  would  Ket  into  b«d,  Sally,  camion 
hcnelf,  would  Ket  np,  and  then,  chnntt'OR  hericll  back  to  IV,  the  lal- 
Icr  wouM  find  hefself  to  licr  iIiEifDEi  out  ol  bed  aK^ln.  And  so  it  went 
on  all  nijibt ;  and  if  IV  got  "fi  without  the  bed  and  furoitute  lieiug 
turned  npaidcdown  she  wat  Incky. 

Dr.  Prince  announces  a  fuitbcr  voliime,  In  wfaicfa  [he  more  xenrral 
and  theoretical  Aspects  of  diiturbanceB  of  personality  will  be  s«l  forth. 
The  piychologist'i  interests  arenatnrnlly  centered  about  such  an  inter- 
pretali'on,  particularly  as  no  other  field  of  eipcrienc*  i*able  to  supply 
a  like  insifflit  into  the  coiiiptIcatton>  of  a  tiormal  self.  It  ii  upon  such 
itiierfcrcnce  with  the  nortiial  development  of  an  inlegrnlcd  individual 
that  psycbolngy  depends  lo  point  the  way  to  the  aiiHlyiis  of  tb*  notinaJ 
derrlopinellt.  In  this  tight  the  story  of  MisxBeauchainp  is  a  peculiarly 
impoitanl  contribution.  The  very  detail  of  itsrecont  wrvea  lo  inclnile 
and  ctnpbMsixe  ^joints  of  theoretical  interest;  lor  sncU  fullnes*  o< 
record  and  psych ological  In^igbt  into  the  interpretation  of  Ibe  pbe- 
nonici:!!  preiented.  Dr.  Prince  is  entitled  to  tbc  hearty  appreciation  ol 
the  pHycliolojficBl  student.  JoSEVH  JaSTROW. 

nf  Secref  ofihe  Totem,  by  Andkbw  LahC.    Longmans,  Green  &  Co.* 
New  York.  1905.     pp.  i.,  Ji$. 

Tbiawork  is  one  of  those  lightly  writted  and  acutely  rearmed  an- 
thropological  et&ays.  part  constructive  nnd  part  controversial,  of  vrbich 
we  have  ni>w  hnd  a  round  half.dozen  from  tbc  pen  of  Ibe  fEtftcd  au- 
thor. In  some  Kei>»c.  It  is  the  svqnel  of  SoHal  Origiiti  and  Primat 
Laai,  published  in  190J  by  Messrs,  LitiR  and  .\ikinsan:  but  it  may  also 
lay  claim  to  rank  as  a  novel  and  independent  work.  It  contains,  lor 
the  first  lime  fully  wrou^bt  out.  tbc  writer's  theory  of  the  origin  o( 
totemism.  It  will,  perhaps,  be  most  useful  if  wc  bcic  sketch  the  rnain 
ontliiies  of  this  theory,  avoiding  both  tbc  controversial  infusions  and 
the  question  of  prior  riKhl  on  the  part  of  other  iuvctligstort)  to  Ibis  or 
that  feature  of  the  whole  case. 

Mr.  LatiK  slarlsoul,  not  Iroin  the  communal  horde,  but  from  a  social 
status  in  which  men  were  forced  by  economic  condiliona  to  live  ia 
small  separate  groups.  He  assatncs.  further,  that  the  members  ot 
these  groups  were  animated  by  the  fundnmenial  emotions  of  love.  hale, 
jealousy,  maternal  alfectiuo.  and  so  lorth,  **>  that  there  must  very 
soon  have  arisen,  within  the  groups,  distinction  of  persona  and  certaii) 
practical  restraints  upon  amatory  Intercourse.  He  incline*  to  accept 
Darwin's  bypolbcsis  ol  a  alciglr,  Mrong  male  living  with  and  (ealoaaly 
guarding  several  'wives;'  from  *ucb  a  'family"  the  sons,  as  they  grew 
up,  would  nalurnlly  be  cupelled,  and  wuuM  thus  be  forced  to  seek 
their  own  'wives'  as  best  Ibcy  iniKht  frotn  other  slniilar  families.  Such 
■  society  would  necessarily,  for  the  younger  male  membera.  be  exoga 
moiis  in  prncticc. 

However  this  may   be.  wc  set  out   Ironi  sniall.  scattered  groops 
men  and  women.     These  groups  now,  in  some  way  or  other — in  what 
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wsjr  is  quilK  iDc«»ei)ti*1  to  ibc  nutbor'*  theorjr— obtaiDcd  ndimal 
name*.  So  niucti  la  known  (nfl.  The  Ibtory  oHcfcd  a*  lo  the  orieiit 
of  Ihr4«  DHincs  is  tbst  Ihey  v,-vtc  bestowed  from  witbouti  Kroups  bclnic 
named  by  otbct  K'oups  lot  tbc  Mkc  of  prnciical  diffcteoliatioii.  "I 
caDiioi  ptove,  of  coorM.  Ilial  tlic  pioccis  of  adopliiiK  n  iiatnc  from  with- 
ont  ocrurtfil  bqioiik  prebistoric  men.  but  I  have  ili.'mc>n*trale<l  tbsl. 
nmoDK  all  aorli  and  corn!  it  ion  i  of  mea  in  out  cipcricntc.  tbc  process 
is  a  ;vrra  rama."  Mr.  I>anK,  indeed,  makes  it  iiflkinf;ty  plnusiblc. 
evm  |iTobable.  tbHt  the  Kroup-ftubriiiuets.  ultboutcb  they  lul^bt  be  o( 
the  kiod  tbot  wc  should  term  nickusmes.  wonid  be  accepted  by  ihoM 
upon  whom  Ibcy  ncre  britowcd.  soil  oliut  Itlal  Ihey  would  t>e  likely, 
la  a  lari^e  nutuber  ol  lasiaDCca.  to  take  tbe  form  ol  auimal  aatn«B. 

However  tkis  may  be,  then,  we  hai;e  our  small  scattered  group* 
be«TiD)[  plantof  nnlmat  anuies.  I(  i«  fact  ourc  more,  that  Ibc  oriicin 
of  Ibc  names  dropped  out  of  remeinbrauce  nmouj;  IboHe  «lio  bore 
tbem.  Now  comes  the  cBtditial  point  of  tbe  theory:  tbe  iu»i»t*uc«on 
tbc  im|v»tBrtce  ol  the  name,  on  the  intcctily  of  the  savaKc  belief  tn 
tbe  Intimate  and  wourler-worklnie  connectioD  of  naiiiYa  and  ibinija. 
"If  each  group  woke  to  the  cotiiciousuesi  that  it  bore  tbe  name  of  a 
plant  or  animal,  and  did  not  know  bow  it  came  to  bear  tbat  name  [and 
w«  niuM  Teujcmher  thai  this  iKiiorniice  is  (set,  vouched  (or  by  the  oc- 
currence of  mytbical  explauiiiions  of  tbe  totem  names],  no  more  was 
needed  toettabliib,  in  ine  tarnKc  mind,  the  belief  in  an  essential  and 
valuable  connection  bctwevn  the  human  >;iou]>  F.niu  and  ihc  Kmu  spe- 
c4ea  of  birds,  and  so  on,  .  .  Totemism  begius  in  tbr  besritiK  of  tbe 
name  ol  an  obiect  by  a  human  group."  And  the  couiicction  thus  es- 
tabliubcd  would  be.  natu  tally,  tbe  ronuecllon  of  Ibc  hi  nod  bond  "The 
animal  in  myth  is  thus  men's  ancestor,  or  brother,  or  primal  miiccs- 
tral  (arm.  This  belief  would  promote  kindness  to  and  regard  for  the 
animal." 

The  esMOtials  of  Mr.  Lsdk'*  iheoiy  are,  therefore,  tbrec;  a  jErou])- 
tiaiae  of  unknown  origin  (wbich  we  can  ourselvea  account  lor.  plausi- 
bly, a*  a  nicknnuie  given  from  tbe  outside);  belief  in  a  tianncendenlal 
COflDcclion  between  all  bearers,  human  and  bestial,  of  tbcftanic  name; 
and  belief  in  the  blood  superstitions.  From  these  three  postulates  be 
ia  able  lo  derive  all  the  tolemic  creeda  and  practices,  including  exog- 
amy. This  ln»t.  It  will  be  rememliered,  w»*  (on  Darwin'*  theory) 
already  in  eicisleuce  as  a  praclicul  matter  from  the  very  earlie^'t  times. 
As  to  the  postnlolcs  themselves,  the  aecond  and  third  arc  vouched  for 
by  nil  that  «-e  know  of  "the  natnre  of  pijiuitive  man." 

The  author  now  carries  his  tbeorj-  into  detail*,  discuwlng  the  rlto 
of  phrattks  and  lolcni  kins,  tolemic  rediilrihnijon.  and  matrimonial 
claue*.  A  very  cnriousand  Jntercsiini;  jioini  i*  brought  out  inch, 
viil.  On  the  theory  presented,  there  should  be  in  each  pbratry  a  to- 
tem kinof  thephralry  name.  Now  totem  kinsolphtnttiac  names  occur 
iti  Amerlen:  ihry  bad  not  been  observed  in  Autlralia.  H  tbcy  cannot 
be  foiitid,  tlie  new  theory  (together  with  certain  older  ones  t  falls  to 
the  gronud.  Mr.  Lang  ia  able  toshow,  with  some  natural  elation,  tbst 
the  re<)utrrd  totem  kins  ilo  occur  in  AuKlrnti*.  "I  conjectured  tbnt 
pbrairy  names,  now  meaningleKt  in  tbe  speecli  of  the  tribes  where  they 
appear,  might  be  re«lly  identical  in  mcnning  with  other  nanieanow 
denoting  totem  aolma la  in  the  phratiics."  The  conicctnrc  proved  to 
be  coriecl.  and  the  Iheoiy  thus  receives  unforrseeil  confirnialion  aiis- 
jog  out  ol  an  apparently  fatal  objection.  The  'method  of  inijuiry'  laid 
down  In  ch.  ii  hai>  btougbt  its  wcll-cntned  lesnlt. 

On  tbe  whole,  it  seems  to  the  pre^ent  reviewer  tbat  Mr.  I.ang  has 
pat  forward  the  most  satisfactory,  because  the  most  completely  ade- 
quate, theory  of  Ibe  origin  of  lotcmitin  that  has  to  far  been  suggested. 
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Tlic  RtKiiBicni  inores — miiM  iBor«— in  tbe  AvM  of  lij'polIicBU;  but 
thei«  in  good  nathropologtcnl  wamnt  lot  each  atcp  iBken.  Tb«  pni;- 
nattc  ttM  tft  Inlly  «atislied:  «ad  vhat  c*u  llicorint  hope  (or  more? 

P.    E-   WtSTKB. 

Tie  Prvblemi  of  nUotttfihy.by  IIakalu  lini'Fmxr..  Ttanslitled  by 
OalcD  M.  Kisher,  milti  a  preface  by  Willikm  Jftmca.  Tbc  Mac- 
ntlllau  Co  III  pan  )■,  New  Voik.  i^oS-    Piice  Ji.y>. 

This  book  U  not.  n»  perhaps  might  be  expected  from  the  title,  nn 
exposition  of  the  prohlcini  of  nliilosophy,  if  such  exposilJou  implies 
•imply  •  dl»cu8»ic>ii  of  [be  phifoftoptaicAl  viewo  brld  by  other  mirti.  It 
In  rather,  as  Jnmcs  calls  it  m  the  preface,  the  pbiloiophtcal  tentamem 
of  ihe  BUtlini-  And  ns  »uch  it  contHJusbis  credo.  nXaax  with  mocb 
acute  coninieat  upuu  coniemporary  philoaopbical  IbiiikluK-  But  while 
thia  Inliniate  cbsTKCter  of  tbc  book  K'*e>  interest  to  it.  it  is  nut  uii  thm 
account  en«v.  On  the  contrary,  il  rc<|uires  coniiderahle  phitoKophical 
trniniux  t»  iolluw  the  dltcoiirsc.  Conscouemly,  the  book  U  aot  likely 
to  be  n«e(ul  \o  younR  philosophical  leauetH;  it  Uio  no  *ena«  an  intro- 
duction to  philosophy. 

Afteianhort  iutTududiou.  llie  (our  fumUmeutal  problcuu  of  phi- 
losophy \  the  problem  of  (lomciuusucHB.  the  problem  of  knowledKe,  th« 
?rublem  of  beinj;,  and  tbc  problem  of  vatoei)  are,  in  ttim.  considered, 
be  philosopliicMl  Httitudc  oftbe  nothoi  \%  dcsiKnnicil  critical  monism. 
TbitposilioQ  is  liesciibed  osstrivlnt;  to  "mdlntain  the  tlioujjht  <>(  unity 
without  dogmntiziu);-"     It  seems  to  arise  (rom  the  conrktion  that  the 

3ne*i  for  iinjiy  mikI  ooiinccteiliieHin  expeiieucc  is  forever  opposed  by 
iBComiuutty.  and  that  all  accounts  ol  reMlity  must  ncechsnrlly  result 
In  an  irtalion4l  rcmniTidcr.  The  commot)  problem  of  the  book  is  the 
tc  tat  too  of  continuity  MTid  •llicoiilinuity;  it  cropt  out  in  cnch  of  the 
four  chapters.  For  instance,  in  the  problem  o(  couk-Iohouc**,  the  dis- 
continuous is  met  with  in  diHetcnt  mental  states  and  in  different  iu. 
dividual  niiiida.  This  diicontinulty  <'aniiol,  however,  be  transcended 
(aE  some  writers  propose)  by  a  reduction  of  psycbolotsy  to  physiology. 
Hu&ilinfc's  own  allllude  in  tuts  instance  is  that.  allhonKb  llie  disconti- 
nuity is  nppntent,  it  iic('e[the1c»  may  not  he  real,  since  we  can  never 
be-  sure  that  analysis  has  i:unc  to  the  ttottom  of  the  lanttcr.  And,  fur- 
thermore, he  seems  lo  favor  the  notion  of  a  potential  psychical  enerjiy. 
In  the  CBHc  of  the  pioblcni  of  knowledge,  there  is  ngaiu  a  discrepancy 
between  the  principles  ol  know)c<tf;e  «n<l  the  belnf;  which  they  strive 
to  render.  In  this  iosiaDCc.  there  is  au  irrational  remainder  in  three 
forms:  in  the  relation  ol  quality  and  quantity,  in  tbc  relation  of  time 
to  the  causal  concept,  and  in  the  rt'latioil  between  subject  and  obiect. 
Likewise  in  the  case  of  the  costuological  and  of  the  ethicHl  )>n>blem, 
continuity  i^eeni<i  an  inipotiihlc  achievement.  Tbc  prol>lenis  can 
never  be  solved:  but  in  Ihe  aiteuipt  new  thought  arises. 

H.  C.  STEVKK9. 

Ltt  /e—me  frimintllf,  par  C-  Guanihii.  Bihllntb^quc  biologione  ct 

sociologique  de  lafemnie.  No.  i»,  ii*o6,     pp.  is.,  468.    Fiice   Fr.  4. 

Thia  lililc  work  on  the  (cnmlc  cHniiuul  is,  within  its  limits,  sanely 

conceived  miJ  tempciately  written.     The  limits  are  o(  two  hinds:  the 

sixc  set  (or  the  volumes  of  Ihe  Library.  «ud  the  as'iiKumeiit  of  volumes 

on   psyrhotoKy   and    prostitution    to  other   anlhors.     It    i«  donhtfnl 

whether  a  reviewer  ha*  the  riKhl  to  complain  of  the  plan  and  scope  o( 

the  work  he  is  reviewing,  and  libraries  of  small,  untlorin  volumes  are 

•  at  present  in  fashion,  especinlly  in  France.     But  it  must  be  said  thai 

no  Bilctinate  tdca  of  the  female  criminal  can   he  obtained  withont  a 

study  of  female  individual   psycholoKy  and  a  i^tiidy  of   prostitution, 

with  its  conditions  and  consc(|Ueucei;  and,  in  Ihe  writer's  iudgmeot. 
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tbc  rendiiifc  0I  thr«c  or  (onr  (iniill  books  n*  afcaiiKt  00c  Inige  one 
|ifotniiCB  no  wivltif;  ol  time,  wbil«  rtic  seclioDiiif:  o(  tlic  ninlccijil  niny 
vt^ty  well  Irat]  to  artificiHl  boundary  linci.  An  iDtelli|;cnt  itudy  ol  the 
volnme  before  as  i«  fntlbct  bmdcred  by  Ihc  (act  that  the  text  i»  <lt- 
ridcd  up  iuto  ■horl,  iinniinie4  paragrkphK.  to  wbicb  Ibv  heiiiJint[i  of 
tfav  Boalylical  table  of  conlcuto  do  not  coirevponil:  »o  tbnt  it  in  Aifd- 
cult  10  decide  when  oue  ba*  rcacfacd  lUc  cod  of  a  certain  luhjett.  or 
whctbci  an  appurcnlly  Dovel  paragrapb  t>  merely  an  excursus  within 
an  extended  armament.  Some  of  tbe  lllusirntiuns  arc  rxceltcnl : 
otbcTSUfc  badly  reproduced,  and  of  aotnc  it  may  be  ijuestioued  whelber 
Ibey  were  not  mserlcd  as  an  nlter-thouKhl.  lii  order  to  comply  with 
tbc  Library'ii  dcRiAud  lof  an  Illu8ttnt<.-il  nork. 

Tbe  firat  ^ort  of  the  book  deaU  with  f-cneral  crimiaolc^y:  with  tU« 
■tatlalknl  diSerences  between  male  sod  female  criminality,  with  tbe 
ioflnciMM  wblcb  favor  criminality  aiiioni;  women,  with  Ihr  character- 
iatic  siEpflof  Ibe  female  delinijuvut.atid  witb  the  qucHllon  of  a  criminal 
type.  The  aecoad  part  treats  o(  special  eriniinologv.  under  llie  head- 
Idk*  of  Riatenial,  sicxual,  ac<|ni*itive  and  collri'tlvc  rriminatiiy.  Tbe 
tbinl  diicunes  tbe  fliatna  of  tbc  female  criminal  litfore  the  Uw,  and 
the  attitude  of  modem  society  to  the  uucstion  of  the  puiiisbmcul  of 
female  offenders.  Tbe  nntbor  conrludcs  tbnt  "Ics  alliibuts  scxucia 
IrrMactibles  pr^acntcnt  uuv  OiEf^reni-e  aHwei  imporlantc  jioiu  juttilier, 
en  dehors  de  tout  autre  argnmenl.  I'ln^gnlii^  de  tiaiteinent  dcviinl  la 
justice  p^nale," 

II  may  be  repeated  that  tbe  tcniper  of  tbc  book  ja  <aii«  ami  niod- 
eiale:  U.  Granier  writea  from  full  knuwIcdKe  of  bis  subject  and  with- 
out bios.  lie  mtuhl.  perhaps,  have  avoided  to  some  dcK<ce  tbe  ierki- 
Dt«a  of  style  referred  to  above ;  he  can  hardly  1>r  held  re»poii»lble  for 
tbe  division  of  material  amon;;  tbe  voUimcf  of  tbe  Library. 

M.  W.  WiaSMAH. 

Feeling  Piydtologiettlly  TreaU4,  and  PrelegomtMa  to  Piyehology,  by 
D.  J.  Skiukx.  Sifcma  Publiabtng  Co.,  St.  Lonia,  1905.  pp.  cxxxll, 
402.     Price  ft  .50. 

It  a)>pcar«,  from  Ibe  advertiseineiits  inwrtcd  Id  this  volumCi  that 
Dr.  Snider  is  the  author  of  twenty-six  books,  baa  a  twenty- serenth  In 
preparation,  and  two  others  in  view.  Moreover,  the  list  tenninnlea 
wilt  an  'over,'  wbicli  Induce*  the  tciwlcr  to  luni  the  leaf :  whereupon 
fa«  com«n  upon  a  blank  pa^e.  preaumnbty  to  be  filled  in  tbe  not  loo 
diataat  (nture. 

Tbe  reviewer  oiuiit  confess  ilisi  ha  waa  iKoorant  of  all  this  literary 
activity  until  tbe  pre'tent  ivork  cxnie  to  bin  noticre.  And,  if  he  1»  to 
jndge  from  it.  he  cannot  recoDimeod  tbc  author  as  a  safe  guide  in 
psycholoKical  nintters.  Ilr.  Snidcr's  position  would  seem  to  be  that 
of  a  paapsychism,  «lron)(ly  tincttlrcd  by  mytticism :  and  bU  method 
i>  that  of  minnte  logical  articulation,  such  oa  one  finds  lu  the  Er/ah- 
TumgaetleHithrt  ai  tbc  eigbtrenth  century.  There  is  evidence  that 
b«  b.'U  read  such  authorities  h<l  Wundt  and  jHmrf,  ami  there  ore 
shrewd  and  suggestive  aferfm  scattered  tbrou^h  the  text.  But  tba 
render  who  hopes  lo  Kxin  from  the  hook  an  sctiuaintaDce  witb  tbe 
affective  problems  that  ate  now  In  tbe  forefront  of  psychological  di*- 
cussioD  wrill,  most  asduredly,  come  awiiy  disappointed. 

M.   W.  WiSKMAIt. 

Leitfaden  der  physiologiuhtn  Piyehologie  in  /j  ^orUsungen,  von  Th. 

Zntitmi.     G.  Fiscucf,  Jeaa,  1906.     pp.  viii.,  iSo.     Price,  in  paper, 

Mk.  5:bannd.  Mk.  ti. 

I  have,  nnforlnnaiely,  been  able  to  compare  this  new  edition  of  Pro- 

(e««or  Ziehen's  Physio1o);ical  Ptycholo|iy,  uot  with  the  sixth  edition. 
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but  only  with  the  fillh  dftlon  ol  1900.  The  woric  taan  i:town  from  }6; 
to  >iio  pp.— U>el(  an  mdication  that  the  chaoKCs  coDiist  mainly  ol 
minor  ftdditioDR  to  text  anil  DOtc*.  I  have,  iiuleed,  (ouni]  hut  ooe 
omiMion,  ai»l  that  of  very  alight  raago  ot  fmpOTtancc.  The  principal 
aJdltioiiswiU  be  [uuml  on  pp.  jo.  chemistTy  ol  taitc^  5'-M.  paychology 
of  olfactory  icnution:  56,  temperature  setitaliDiit;  75.  tbeonea  ol 
audiiinii ;  ^t•.  uiii^lcal  scalos :  M  (.,  ptycbolof-V  ol  tone ;  100,  contrsit 
anil  irrarliHtion  ;  loj.  nun  aud  moon  illuaiotiB ;  I0'_f.  perception  ol  form: 
1)1  ff.,  adaptatian  niid  Bflcr'tmnsc«;  117.  melodic  fccItnf[B  ;  i^,  acnu- 
lion  and  tdeA;  IJ9,  ncuroloity :  iji,  teleolof^ica)  raliic  of  inta^Datlan ; 
■M<  IS^.  memory  images;  161.  icconilarv  fcelinga:  197.  einotiTc  inoo- 
bercnce:  iit  (,,  aticniiou;  317,  nicthoil  of  hiti  and  mtaaca;  338.  343 
(.,  Tcttctions;  150  (.,  cxprcMivc  mavcnicntfti  353,  infiiiit  paychology; 
>S4,  laughter  anil  lingtng.  There  U  alao  a  uew  (is-  (aectton  through 
the  butnan  cottex;  on  p.  34.  The  ayitcmatic  oniloolc  is  wholly  ua- 
chaD)(ed.  E-  B.T. 

Studies  in  Aforo  Hittory,  Law  and  Religion,  by  N.  H.  S*i^Ba«- 
Departmcat  of  the  Interior :    Ethnological  Surrey  Publicatiou*- 
MniiilH,  190S,  Vol.  4.  V\.  I,  pp.  toj. 
This  publication  contiits   of   three  chapten.,   dealinj;  reapectleely 
with   tbc  history  of  MaKiDdniino.  or  Mindanao,  legendary  and  rcceel, 
with  the  lawn  of  the   Moio».  and  with  the  rcliKtouK  orations  of  the 
Sulna.     Ch.   1   contains  an  iiiifresting  sketch  of  the   tuytlioloKy  of 
Mindanao,  temindinii  the  reader  forcibly  of  certain  tales  in  the  Ara- 
bian  Nigbta;    ttAniilntcR  elijhl   ir"""'oincal   msnUKCripls;    and   end* 
with  a  brief  history  of  the  island  since  the  advent  ol   Islam,     Ch.  it 

fives  an  biMoricnl  aceount.  with  trnimlntton,  of  three  lejiaL  code* :  the 
lindnnao.  the  ptincipitl  Sulii,  nnil  the  new  Sulu.  It  i>  illutlrateil  by 
ten  half-tone  plntesof  MS,  psKet,  Ch,  iil  iraotlales  the  Snln  oration 
for  the  feut  of  Ramadan,  and  the  Suln  Priilay  oration  :  it  is  illos- 
tralcd  by  six  platcD.  So  far  as  the  laymaB  can  jadKe.  the  work  his 
been  Iborouglity  and  cHrefulIy  done,  and  1fa«  volnme  Khottld  pr«T« 
valuable  to  students  of  cthDology.  H.  B.  lloTcuKISS. 

The  NaMoi  Dialed,  by  O-  Schrkrrb.     The  Balakt  0/  Palatfan,  by 
K.  Y.  MiLLSU.     Department  of  tlie  Interior :  RlhnoIoglcAl  Survey 
Publications.     Manila.  1905.  Vol.  3,  Parts  i  and  3.  pp.  85-199. 
The  first  part  of  thi>  pubilcMtton  contsina  a  grammar  and  vocabulary 
of  the  dialect  of  the  Ibaloi  Igofot.  inliabititi)'  a  portion  of  the  district 
of  Bcnguct  in  northern  Luzon  :  there  is  added  an  account  of  a  Spanish 
eicpeiillion  to  Benguet  in  the  year  1839.     The  paper  gives  some  inter- 
esting notes,  with  musicol  transcription,  of  Ibaloi  nongf.and  among  the 
33  hsif-lonc  plntea  {from  pholographi  by  D.  C.  Worcester    ate  repre- 
MiilHtioiiB  of    mu«icMl   instrument*.    The  scoond   part   describes  the 
prtmitit*e  people  known  as  Bntaki.  found  in  the  rnoiiniains  of  the  in- 
terior of   I'alawan,   about  40  miles   north  of   Puerto  Princeu.      The 
paper  la  illustiatcd  by  6  plates  from  photographs  by  the  author. 

H.   R.  HoTCRKISS. 

Laboraloire  de  phytietogie  de  I'Mnivrrsilf  4t  Turin:  TVutnju*  del 
aunifi  t90f-iQo<  pithliii  ioui  la  dirtttion  de  A.  Mo990.  Extrait 
des  Archives  ilalienncs  dc  biologic,  1905.  Vols,  \\-i,^.  pp.  vii..  33;. 

This  volume  contains  twcuty-six  reprinted  pbyvlological  )>apers 
from  the  Turin  laboratory,  eighteen  of  ihem  bearing  tbc  name  of  the 
director,  alone  or  in  collaboration  with  MM.  G.  Marro  and  O.  C>a1cottl. 
The  remaining  arlieles  arc  by  MM.  C.  Foi.  G.  Galeuttl.  A,  Aggxuotti. 
A.  HeciiiJika  nnd  M.  Ponito.  The  greitter  pnrt  of  tbe  volntne  is  devoted 
to  the  phenomena  of  respiration  and  circulation  at  high  altitude*. 
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there  ti  but  one  paper  •tcallui:  with  tbr  orxans  of  BCti4«.  that  ot  M. 
PODiO  'Sur  la  prfscnci:  dc  buiirvcuas  guitntifi  (Inn*  quclcgae*  partie*  de 
I'arri^re-boiMtae  et  dnnt  1a  paitlc  naialedu  pharynx  da  f<ctuiihumaln.' 

1*.    E.-WlNTRK, 

Gtrms  of  MinJ  in  Pianit,  by  R.  U.  FrakcC.  TiaDslnted  by  A.  U. 
Simon*.    Chiulc*  S.  Kerr  nud  Co.,  Chicago,  1905.    pp.  151. 

The  author  lint  point*  u*  to  t1>«  aaivc  «iiidcril  of  uature  auil  the 
IiviiiK<  pcKriving  plaatH  of  fable  aud  tiaditiun.  He  givca  ai  proof  of 
the  fact  that  wc  liacc  1>ccoine  diror^cd  from  nature  n  dcicnplinii  of 
the  lifelc>>  synemnik  Litinran  !>otany,  Tliouub  tbtrt  lia*  lictn  for 
HOini!  time  a  rcai'liuu  iiuaioat  this,  few  liotatiiils  ^et  cDdow  pUuls  with 
tcniBtion.  rlnnls  make  all  Ibc  movcmcnii  tliclr  life  dcnianda  n>  in 
thowti  by  the  intccl  rniiiiK  (uii-dcwnnd  the  huiidrci]*  of  siiccieii  of 
caroivorani  plants.  Xyctilropisia.  faygrolropiiui,  geotropiim  and 
beliotropiim  in  plant*  all  ihow  this  movement.  Ita  Umpj)  is  much 
flower  thah  la  anlniBla  and  it  ofteu  tnkea  patjciicc  to  obtcrvc  t(. 
Plant*  VCD**  odor*,  flarora,  light,  ribratioD.  etc..  and  perhaps  many 
qnaliliea  to  wfaiirb  wc  ate  inaciisiblc.  ElabcrUndt  ha*  made  out  s«v. 
eial  Kenic  orjEani.  I'lanlt  f,f\e  u>  the  best  example  of  rcnclloii  to 
icravity.  Tbe  March  ^raiua  are  roinpDred  with  the  »tHtO(.-y«t»  of  cralia. 
The  icnelton*  of  plants  when  iujureil  points  to  the  nistenccof  tempo- 
rary nervc'likc  clenienla  and  Ni^nicc  Una  found  tuoh  tn  tbe  root  of  the 
onion  and  othcra.  Tiansoilasloii  i*  alM  cared  for  by  the  protoplasinic 
tubes. 

Sciiutions  must  be  utilized:  t*  there  perccptiou  and  a  nout?  The 
poetry  of  llowctit  f;ivt«  a  tieitcr  conception  of  the  real  CMencr  of  nature 
than  the  exact  ttrt  dolnmci.  The  author's  notion  oi  tcosatiou  is  «ccu 
iu  the  statement  ''All  my  inroliinlnry  moieiiicnts  nic  relented  by  len- 
nations. "  nam*  bceoiue  acriitiiomcil  to  diUi-rvnl  kind*  «l  «tiiiiult. 
The  author  is  nut  quite  prepared  10  say  Ihat  ptaata  feel  pain  and  have 
D  coul,  but  ucither  i>  he  uitiiflcJ  with  tbe  position  tnkeu  by  ucuio- 
uRvcholoKy.  I'  doc*  not  explain  by  a»i):iung  at]  10  irrllahility  of 
lirlng  tu balance.  There  is  purpofiefulness  whii-h  is  nol  mere  leleol' 
osy.  In  plants  wc  get  reactions  which  nie  other  than  mcchankal. 
The  Unal  tlatcnicnt  lo  that  plant  life  ii  like  tliat  of  aiiitnals  and  our 
crarn.  Their  4Vn*e  life  is  primitive  but  in  it  we  ire  a  beKiuniug  of 
animal  and  humnn  mind.  Each  of  these  generaliiations  is  illuatrntcd 
with  many  I'^ncrele  example*  and  drawiiixt.  It  >■  the  interpretation 
given  to  theie  which  one  feel*  inclined  to  call  In  iinvstian.  Variona 
references  lo  the  philoaophic  and  poetic  make  tbe  book,  at  any  rate, 
very  enlcnaiuing.  JAMX.S  P.  P»kTl(H. 

The  CAuHginj;  Order,  by  Oscar  Lovbci,  Tric.cs.  Cha*.  H.  Kerr  & 
Co.,  Chicago,  i^oS. 
"TbeClianging  Order"  l«  the  change  from  arlatocracy  to  democracy. 
Democracy  i»  not  a  matter  ol  politico  ouly;  but  i*  a  new  apirit  of  life 
which  tiKnilics  tbe  "uprise  of  the  people,  tbe  Euasses,"  The  author 
Martaonl  to  trace  the  effects  ol  democracy  on  art,  education,  indnslry, 
and  religion;  but  he  does  not  accomplish  IhU  unrpooe,  for  he  doea 
not  distiognish  the  products  of  democracy  itself  from  tbe  pioiluct*  ol 
individoaia  in  an  antlorrntic  society  who  mnv  yet  hove  popular  sym- 
pathies, Tolstoi,  for  example,  i*  no!  a  proilucE  of  democracy,  but  a 
reaction  from  aristocracy.  The  book  it  suggestive,  however,  Iu  tra- 
cing various  cxprcscionsof  democratic  seutimcnt.  TbcTolumecouaistB 
of  aomewhat  dlscouuected  essay*,  acTcral  of  which  have  been  printed 
before.  F,  A.  BusUBB. 
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|NoUn  «l  book*  Hud  unicle*  in  Ihl*  aHtloa  d«i>  not  pir«lud«  fntUi  nnrurs  Uk*.| 


Ezperimfnial  Psychology.    A  ManuAl  of  Ltborstorjr  Prscttoc.    By 
BUWAXU  BHADfOKU  TncHRXKH.      Vo).   1.   Qaanlilative   Bxpen- 
inctit*.     Put  i.    [nstnicioi't   Manual.     The  Mncniillati  Co..  New 
York.  1905,     pp.  4Si. 
At  last,  vrc  har«  tbc  lonu-awitcd  second  rolume  of  tbe  autltor'a 
quantilatirc  cxpciiiuentfi.     The  motto  il   Itooi   DcltMctif  to  I h<!  effect 
that  Huy  pbeuouieti*,  pby»ic«l  or  moral,  not  translatC't  in   uutntMrrw, 
always  leaves  on  the  mind  the  ettect  of  m^ticUni.     The  introductioB 
describci  the  Hucaud  proKrcMof  ijunntilstivc  piycholoxy  from  Wcbcr. 
The   first  cliaptcr,  on   prctiitiiiiary  cxpcrinicnt*.  is  devoted   to  tone*, 
pressure  aud  Weber's  lav,-.     The  aecotiil.  on  metric  methods,  discusses 
the  taw  of  etror  and  the  nictbod  of  limits  blitoiicnlly  nod  critically. 
OllUT  cxoerimentaarc  cUssilied  a*   (allitig  nnilc-i   the  liuicnii  ol  con- 
tinuous change;  then  Fcchner'i  mvthod  of  avi-rajje  etrors;   then  that 
of  ciiaivnlcnts;  then  tbnt  of  c<iual  seme  dislonccs;  Ibc  mclhoil  of  coo- 
atant  K  and  o<  K  ilitlrrences.  of  rif;bt  and  wrouK  cnae*.  most  of  which 
are  treated  historically  as  well  as  experimental  I  j-.     The  reaction   ci> 

Scrimenta  have  a  chapter  by  tbemsclvcs,  Thi*  topic  openi  with  a 
Ucttsaion  ol  clrctiical  unit*  and  mcaHurcmcnls  and  adescTipiion  a( 
tbe  technique  ol  simple  reaction*.  Thv  three  typ«s  of  the  latter  are 
then  diicussed  and  thti  is  (allowed  hy  an  eicpennicnt  involving  coto- 

tnund  rcHClionB,  ilitcri  mi  nation,  cntiiiition.  choice  and  aanociaiion. 
pedal  final  chnpters  are  given  to  tbe  estimation  ol  time  and  to  some 
typical  experimcuts  showing  tbe  (aDf{e  of  quantitative  psychology. 
Fuller  notice  will  follow. 

A  Pletbysmogtaphie  Sludy  0/  the  Vasatiar  Condilion$  during  fty^ 

nolte  S/e^fi.     Dissertattoo  submitted  to   the   Boaid  of  Untwrsitjr 

Stodics  of  tbe  Johni  Hopkins  I'uiversity  for  the  OcKrcc  of  Doctor 

of  i-bilonopby,  1900,  by  Hi.ISIIa  C11ISIH11.M  Waluks.     pp.  114-161. 

On  sn^i^esling  hypnotism  the  arm   is  slit-btly  conMricted  and  tbc 

ptethysmoKrapbic  trace  mounts,  hut  falU  when  tbc  act  of  su)i)t»lioa 

cud*.     Then  for  aoine  hours   it   steadily  rises  as  it   does  until  the  end 

o[  the  hypnotic   sleep.     Ou  wnking  there  is  sudden  rise  In  the  ctirve. 

The  pultf  rate  is  slower  duriiip  hypnotic  sleep  tbao  before  or  after; 

aois  ibc  icHpiration,     Tbc  icrial  lempeiaturc  falls  slightly-    Tbc  sue* 

lace  temperslure  of  tbe  aims  is  bibber.     "It  is   <lll1icult    to  draw  any 

genetut  coiielusiou*  as  to  the  bearing  of  these  facts  as  to  tbe  theories 

of  tbe  cauae  of  hypnotic  sleep." 

Die  l.i<hlsinnesorgane  der  LaubblSHt'  von  Db.  G.  HABRRI.j(Ntrr. 
Wilbclm  Kngclmaun.  I.eipxig,  1905.  pp,  141. 
It  appearn  that  ne  bare  not  yet  sulficicnily  dcliaed  tbe  meniiing  of 
the  word  eye.  If  it  means  n  local  organ  for  tbe  MDSe  ul  light,  or  tbe 
perception  of  li);bt  and  dnik,  the  leave*  of  plant)  b a ve  eyes,  altbougli, 
of  coiiixe,  they  do  not  have  Ibem  II  tbc  term  ia  conllncl  to  percep. 
lions  of  form.  Both  the  cuts  and  the  experiments  of  the  nutbor  cer- 
tainly show  icmarknblc  tbiogii  in  pan  photo  me  trie  leaves.  The  author 
has  loade  many  new  experimeuta  on   Ihr  cpidermla  of   leaves  and  has 
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11111117  cot*,  which  certainly  tujijiot  tbat  tbeie  mair  be  some  percep- 
tion of  ligbt  In  the  crjrptognm*.  flitil  hcliotropism,  and  »{loiA  iiiniiy 
I  n  tcre«i  inKiDBlogies. 

CfuMmacJt   und  Gerueh.    PbjsiataKiKhe  UntenncbuDgeo  uber  den 
GeMhniKckMinii,  von  Wii.Kxi.HSTKMntcKr..    Juliui Spriiiffcr,  Ber- 
lin, 1906.    pp.  149. 
Tbc  nttter  lin«  tacre  tummcd  up  ia  a  conctte  Dcd  admiTable  way  the 
retiiltii  of  the   vaHonn  expetlniem*  apoii  lutc  niiil  •mell. and  added 
to  ibrie  lome   new   results  aiid   au   tmporlaiit  new  and  niore  preei<e 
nicihod.     Acconlinf;  to  Toulou«c  and  \aschidc.  Inflnencc  dc  I'sgc  ct 
dn  seie  sur  I'ordorat-     Soc.  Ac  Biol.     10.  6.  59,,  RccsitiTcncM  to  »niell 
develop*  up  to  the  •inlli  year  and  then  dccliuvtiwitli  ycHrs,    The  sense 
of  sinclt  in  earlier  and  more   tally   developed  in  men  tbnc  in  women 
aitd  there  sppe*r  10  be  beredilary  difference*. 

The  Color  Senti/ieify  of  the  Peripheral  A'eliua,  by  John  Wai,i,acr 

BAiKti.     I>ul>li*bcd   by  the  Carnc^pc   In»titDlian  of  Wnihiu|{ton, 

'90S-     PP'  80' 

The  writer  conclude*  that  in  moving  across  the  retina  the  imngca  of 

colored  objccia  paaa  through  ie|[Uli>r  tnnci,  the  povttiou  and  extent  of 

the  color  ioue«  everywlieie  ■leiKMiltiig  upon   tbc  motuanlary  dcr;re« 

of  retinal  adaptation,  briBhlness.  etc.     Of  all  ponible  color*  only  (our 

undergo  no  change  in  indirect  vision— a  purple-red.  a  yellow,  a  blue. 

green,  and  a  bine.     A  color  Mimului  near  the  periphery  of  the  retina 

rapidly  (adcs  ont.     The  lesntts  are  In  aci-ordance  with  the  Ilering  and 

Franklin  tbeoxi^  of  viiion  and  cannot  be  reconciled  with  any  cilher. 

Der  medeTHf  Sf>ui-  uad  Cetslerglaube.  Einf  Krilii  utJ  ErklSrung 
der  spirilischen  PhUnomene.  von  Richaku  IIknnio.  Hrnst 
SchullM,  Hamburg.  191;^.  pp.  567. 
The  aathoT  iinbllshes  here  the  second  part  of  a  work  entitled  Wander 
und  WiueoictiDd.  with  a  preface  by  Professor  Max  I>cssoir.  Fir*t  ot 
Mil,  he  candidly  pieaenia  the  aourar*  of  error  in  proving  spltitual 
agencies  among  which  he  finds  10  be  Ihe  lendency  to  personify  uii< 
known  impressions  and  to  imagitie  pcrceutious  and  memories.  He 
recogniiea,  also.  fre(|ucnlly  consciont  frHDil.  Passing  next  to  Ihe  se- 
cretaof  trance  he  Hcek»  10  explain  what  bail  been  culled  dinbolical 
p<iaae**ion.  inspimtion.  sliguintiim.  belief  in  the  werwolf  and  posse*- 
ajon  by  iQcdium*.  speaking  in  a  foreign  lauguagc.  Hclene  Smllb  and 
ber  (our  chief  tplritS'  In  Ihe  Ibiid  purt  he  di*cus8C*  automatic  table 
tnorementi,  psychic  activitie*.  raps,  haunts,  (naterialiEation.  apirlt 
photography,  the  astral  body,  doubles,  fourth  dimension,  scientific 
■ntliorfly,  nud  finally  the  relation*  of  spiritism  to  p»ycholoey  and 
pathology.  We  muat  certainly  aaalgo  to  this  work  a  higher  and  more 
scicnii&c  and  geoemlly  Gntisfactoty  position  than  we  could  ascribe  to 
tbe  first  part.  It  is  n  work  which  every  one  at  all  Inlcrested  In  this 
•nbiect  sQould  certainly  know. 

The  Soeializalion  of  flumanily.    An  Analytis  and  Syntbesi*  of  the 

Pheoomena  of  Nature,  Life,  Mind  and  Society  ihrough  the  I,^w 

of  lte]>elition.     A  System  of  MoniHtIc  Philosophy,     By  Chaklks 

KeXDALi.  FitANKi.t.v.     Chas.  W.  Kerr  •'<c  Co,,  Cbicago,  1904.     pp. 

481- 

Tbe  author  first  auatyzes  nature,  life,  uilnd  and  societr  to  get  a 

•  realtsltc  coDceplion  of  tilings.     He  find*  very  basal.  undcrlyinK  all  of 

jtbeae,  tbe  taw  of  rcpelttioo.     He  then  discussr-t  the  origin  of  life,  the 

rphysics  of  the  senses  and  the   intellect,  the  chemistry  of  the  sense*. 

(emotion*  and  will,  animal  mechanics,  realiam  and  idealism,  natural- 
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Ism  rersns  snper-DntDriiliini.  the  rxpenditate  of  energy  coplrolleil  by 
tbe  mind  ••*  fourth  law  of  molion.  roniiol  by  niornl  neat^  n  fifth  law 
of  tnoilon,  anil  coulrollvil  hy  ibr  froci«I  mdhc  a  Hlxtti  law.  He  then 
(lUcuMcs  the  siipteme  laur  of  ethic*,  religion,  ibc  »octnl  orKatiiBtn.  tt» 
dyaomici,  the  b)'pothcMS  of  God  rikI  loiuiOTtnlilv,  Ibr  lhro1of;ic-al 
ttOCJnl  senae,  the  lupccts  of  •rienlirx;  aiorolily:  riuallf  Bynthcsin  of 
nature,  lite,  niitid  nnd  lociely,  what  the  vocialixatioD  of  buiQAnity  will 
accotnpliiib.  The  6nal  chapters  arc  devatcil  to  forcUalltOE  criticUm 
and  to  «ppltcfltloii»  huiI  ronriutlous. 

TitVHty-  Third  Annuai  Refforl  e/  the  Bureau  o/  Atnerieatt  KIknology 

to  the  Secretary  of  tbc  Stnithtonian  Imtitution.  ■qai-i90>.    J.  W. 

VowKLi.,    Director.    Oovcrnnient    Priiitiog    Office,   Wasliiiiguni, 

1904.     pp.  6i». 

Mn.  M.  C.  SlcrenaoD,  widow  of  the  well  known  American  anUiro- 

polojiiit,  here  "uiniriatiMii  the  result  of  tweiily>tivi>  yc.ir«<)l  invi-«tiga- 

tiouH  of  Bichii^IoKist*  and  «tbno1o);isl»,  which  have  centered  00  Art. 

toon  and  New  Menico.     Theie  iej[ion«  were  onee  drntcly  poputatci), 

then  ileiolnled,  and  »inf*  held  iu   pre^tiiious  iciiure  by  the  remiittntu 

of  a  dwindling  raee.     The  oliler  niint  itre  in  the  vMlleys  and  here  the 

people  lived  in  prosperity  nnttl.  by  their  powerful   loci,   they  were 

loropi!  tolalee  refuge  in  cave*  and  cltflR.    Maoy  of  tbc  stone  Mmcturca 

facr«  ar«  centatietiold.     The  atilhor  takes  up  the  mythology,  worship, 

rilunU,  calendar,  maior  and   minor  fcKtiTali.  bittory.  arts,  cnstomi, 

gaiues,  phyaica]  lrait>,  medical  prix'tice,  uitcberall,  eMterIc  (rKlcrni- 

ties,  and  Rivei  lU  ■.;9  larg^e  cuts,  many  of  Ibem  co1oi«'l  and  full. page. 

mod  34  figures.     Her  work  ii   larjiely  ■  labor  of  love,  and   of  all   the 

prccioua  Ji  volumes  of  the  Rureau  of  Anierioan  Ktbnolo^y,  this  will 

alwHv*  remain  one  of  the  most  general  iuleiesi  and  value. 

The  Native  TUttes  0/ Somlb- F.ast  Attilralta.  by  A.  W.  HowiTT.  Mac- 
tnlllan  &  Co..  Ltd..  Loudon,  1904.  pp.  819. 
Tfae  writer  first  discusses  the  origin  of  tbe  aboriginci  of  Taimanui 
and  Australia.  believinK  it  lo  be  the  same,  SacccHivecbaptein  (ben 
TrvKt  of  tribal  au'l  social  orK'ni'-slion,  relationship  terms.  marriaKe 
intes,  tribal  Koveinment,  medicine  men,  nuKJc  Iwliefs.  bnrial  prae- 
ticcB.  initiation  ceremonies  of  the  caMerii  aiM  western  type.  ines««n> 
Iters  and  mctisgc  itlcks.  barter  and  trade  centres,  xesinre  IsuKtiage. 
Tbe  work  is  apparently  very  scboUily,  shoivinic  wide  knowledge  of 
(he  literature  upon  the  subject,  and,  what  is.  of  course,  far  hetter, 
bearing  everywhere  tbe  tu«rks  of  cnrefnl  personal  invest igat ion. 

The  Journal  0/ Abnormal  Ptychology.     Edited  by   MOKTOM  Pkiscb. 
M.  D.  aud  othcrN.     Bi-montlily,  f.s.oo  per  year. 

The  editors  of  the  American  Journal  of  Piytholasy  extend  B 
hearty  welcome  to  their  colleagues  of  the  new  Journal  of  Abttot' 
mal  PiycholoBy.  the  first  nnmbcr  of  which  has  jnst  appeared  with 
tbe  inipiiut  oflhe  Old  Corner  Bookstore.  Bostou.  The  field  which 
the  iitvi  Jnuni/il  represents  i>  perhaps  just  now  the  moat  promising;, 
both  theoretical ly  nud  prHCllcally,  in  the  whot«ranxcol  ptvetaological 
•cieoce,  nnd  the  character  of  the  editors  {Morton, Prince  MiinBtcrbcr);, 
Pnlnani.  Hoch,  Sidis,  Dana,  and  Adolf  Meyer)  guarnntces  tbc  (|u«IUy 
of  tbe  new  venture. 

Tbe  first  number  contains  articles  on  Impulsions  by  Pierre  Jnncl, 
Hypnosis  by  V,  Kecbterew.  Hysteria  by  James  J.  Putnam,  and  Sudden 
Conversions  by  Morton  Prince — 54  paK'^  'n  *11-  A  department  of 
current  literature  will  be  added  in  sutiseiiaent  number*,  to  whieli 
many  able  hands  will  cootribntc. 
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THE    PSYCHOLOGY    OF    ORGANIC    MOVEMENTS.' 


By  I.  IlADtSOtf  BiKTLKV. 


One  of  the  strongtst  ttndeuciirs  in  current  psychologj-  is  the 
tendency  to  emphasize  motor  activities  of  the  organism.  This 
tendency  springs  from  a  threefold  root.  It  rises  partly  from 
the  modem  doctrine  of  the  intimacy  of  psychophysical  relation- 
ships, partly  ^m  the  iDfiueucc  of  general  biology,  and  partly 
from  direct  analy.iis  of  mind  itself. 

Precisely  what  the  relation  between  mind  and  movement  is, 
and  precisely  what  its  psychological  significance  is  conceived 
to  be,  depend,  in  large  measure,  npon  the  individual's  gcueral 
attitude  toward  scientific  enquiry.  Organic  movement  is  apt  to 
wear  one  aspect  when  consciousness  15  interrogated  for  con- 
sciousnni^'  »ike,  and  quite  a  different  aspect  when  mind  is  con> 
sidcred  as  a  means  to  some  end; — its  aspect  and  significance 
dependinfc  again  upon  whether  the  end  be  organic  welfare,  or 
organic  deirclopmcnt.  or  social  progress,  or  the  acquisition  of 
knowledge,  or  conduct,  or  philosophical  construction. 

Tn  a.vsnme  any  single  one  of  the;%  attitudes  at  the  outset 
would  implicate  us  in  a  partisan  treatment  of  the  problem  at 
band.  And,  tn  order  to  make  my  discussion  as  comprehensive 
as  pos.tible,  I  shall  separate  the  si>cc:fic  psychological  problems 
involving  organic  movement,  which  are  common  toall  .ly.stems, 
frotn  the  theories — especially  recent  theories — ctf  con«iousiiess, 
which  are  pre-eminently  'motor' in  terminology  ai>d  tendency. 
The  only  initial  assumption  that  I  need  to  make  in  propo-ting 
this  tn-ofbid  treatment  of  what  has  been  indefinitely  called  'the 
motor  piobletn'  is  that  all  psychologists,  of  whatever  creed  or 

'  Read,  with  omJHioiu.  before  the  Cambridge  meeting  of  Tht  Aner- 
ican  PK>'cliologlc«l  AMocUtioii,  Decciubci,  1905. 


BBNTLBT : 


of  whatever  school,  arc,  from  some  point  of  view,  primarily  in- 
terested iti  the  sdenlitic  investigation  of  consciousaess,  and  this 
assoiDption,  n-e  may  fairly  say,  is  implied  in  the  very  tcmi 
'psychologist. ' 

PifKt  then,  as  to  facts.  The  specific  psychological  protilems 
which  have  received  in  their  solution  overt  refcrcDce  to  organic 
moveineuts  may  be  divided  into  six  principal  groups. 

I.  The  general  analysis  and  descripiion  of  action.  Actioa  fills 
a  large  chapter  in  the  history  of  psychology.  While  early  in- 
terest centered  around  its  relation  to  the  volitional  activity  of 
the  individual,  t.  «.,  while  action  wrk,  in  the  older  psycholo- 
gies, principally  idenlificd  with  will  and  its  ex[ffession,  the 
openingof  the  modem  era  replaced  this  general  interest  by  a 
more  empirical  study  of  action  for  its  own  sake.  Of  the  two 
tendencies  in  this  era — the  tendency  toward  analysis  and  the 
tentlcncy  toward  measurement  of  psychophysical  process  and 
function — only  one,  the  latter,  made  much,  at  the  beginning,  of 
the  movement  side  of  action.  Analysis  of  what  are  usually 
though  ambiguously  called  the  organs  of  sense,  revealed  an 
amazing  number  of  conscious  'qualities,'  but  analysis  of  the 
'organs  of  movement*  revealed  a  paucity  of  consciousqualilies  ; 
while,  on  the  other  hand,  nothing  offered  so  good  a  leverage 
for  the  measurement  of  capacity  as  the  muscles  and  teudon.<i, — 
witness  the  fertility  of  method  foi  lifted  weights  and  eye  move- 
ments. And  the  poverty  of  movement  as  regards  consciotistiesa 
was  at  the  same  time  more  than  offset  by  the  doctrine  of  the 
inntrvatioKsgefiikl — a  persistent  echo  of  the  doctrine  of  an 
elementary  faculty  of  will. 

However,  the  two  methods  have  not  remained  separated, 
dividing  equally  the  spoils  of  consciousness,  but  both  analysis 
atid  measurement  now  claim  a  common  terrilof)',' the  whole 
field  of  psychology,  thus  disposing  of  the  fiction  of  a  twofold 
mind,  'receiving'  and  'reacting,'  or  'sensory'  and  'motor.' 

lint  to  return  to  the  specific  problems  of  action.  The  classi- 
cal form  of  action,  within  the  laboratory,  ix  the  'reaction  experi- 
ment.' A  vagrant  charge  of  aairouomy  and  physiology,  the 
reaction  experiment  became,  under  psychological  direction, 
a  means  for  measuring  the  duration  of  certain  mental  functions; 
cognition,  recognition,  association,  etc.  Later  in  its  history 
came  the  period  of  interpretation,  which  brought  the  distinction 
between  sensory  and  motor  reactions  and  the  famous  discut^ion 
of  react  ion- types.  Still  later  came  the  indiscriminate  use  of  the 
reaction  as  a  differential  test — mental,  physiological,  anthropo- 
logical and  abnormal, — a  use,  by  the  way,  to  which  this  associ- 
ation has,  from  year  to  year,  cheerfully  sacrificed  its  members. 


'  Cf.  E.    B.  Titchener:    Experim*titAl  Pifihol^gy,  II,    Ft.   J,   1905, 
sxxviit,  Pt.  ii.  1905,  403. 
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The  latest  stage  of  the  reaction  experitneot  is  tbe  stage  in 
which  tbe  ex  pen  men  t  ts  used,  both  in  research  and  in  drill,  a^  a 
means  to  the  analytic  study  of  the  action-consciousness ;— for 
the  introspective  description  and  classiScation  of  tbe  various 
forms  of  action,  impulsive,  instinctive,  automatic,  discriinina- 
tire,  and  tbe  Mice.* 

II.  Tbe  Btndy  of  special  actions.  Within  this  group  fall  a 
great  variety  "f  actions  which  involve  some  specialized  movc- 
nient  apparatus.  The  most  important  are,  perhaps,  speech 
(vocal  codrdinalion.  physical  and  psychopliysical  phDiielicti, 
aphasia.  ctc.)i  writing  (analysis  of  writing  movements,  graph- 
ology, diagnostic  use  of  writing  in  mental  disorders),  arm 
movement  (conditions  of  movement,  rate,  precision,  extent), 
and  eye-movement  (rate,  function  in  reading,  inhibitory  effects, 
laws  aod  relations  to  space-perception).  This  rough  and  in- 
complcle  catalogue  of  spedal  actions  suggests  the  wide  range  of 
interest  in  these  special  movement-complexes  and  their  multitu- 
dinous relations  to  con.<icitiusiiess. 

III.  Kxpressive  movements.  Again,  a  rough  claKcidcation 
will  be  sufficient  for  our  purposes.  We  may  divide  these 
movements  into  gross  moi'ef'unli  (gesture,  offensive,  defensive, 
and  acquisitivT  movements,  bodily  attitude  and  play  of  fea- 
ture), and  minuU  mavemfnts  (changes  in  the  vaso-motor  and 
re^piratorj-  apparatus).  The  range  of  con«ciou.s  processes  which 
these  movements  have  been  supposed  to  indicate  is  as  wide  as 
consciou!tne.s.t  itself.  It  is  to  be  noted,  moreover,  that  the  em- 
ployment of  expressive  movements,  in  one  form  or  another,  is 
essential  to  the  study  of  tbe  consciousness  of  the  animal  and  of 
the  child. 

IV.  Movement  as  an  essential  factor  in  certain  typicnl  mcn> 
tal  complexes.  Here  movement  is  not  regarded  as  symptom- 
atic of.  but  as  contributory  to,  consciousness.  Kmolious  and 
sentiments,  rhythm,  mental  imagery,  space-perception,  and  the 
perception  of  self,  are  all  instances  that  fall  under  the  rubric. 

V.  Movement  regarded  as  work.  This  class  of  problems 
strongly  suggests  the  influence  on  psychology  of  mental  path- 
ology. The  psychology  t>f  work  owes  most  to  Kraepelin  who. 
together  with  bis  stndcnts.  has  examined  the  factors,  influences 
aud  results  of  work  and  has  devised  metliods  for  ils  registraiiou. 
French  and  Italian  psychologists  i  notably  Fcri-  and  Ma-wo) 
have  contributed  much  both  to  the  methods  of  ergograpby  and 
dynamometry,  and  to  the  analy.-iis  of  the  factors,  physical  and 
mental,  which  influence  the  individual's  working  capacity. 

VI.  Movement  regarded  as  play.  I  have  ventured  to  place 
play  in  a  class  by  itself,  although  its  relations  both  toexpress- 
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ive  movements  and  to  work  arc  obvious.  Inasmucb,  bowcvei, 
as  play  involves  a  spedat  menial  attitude  in  which  movement 
is  more  than  symptomatic  and  yet  less  than  accomplishnient 
for  the  sake  of  accomplishment,  it  deserres.  I  tbinlc,  a  special 
place.  Interest  in  play  has  centered  in  classification  of  plays,  in 
theory,  and  in  pedagogical  applications. 

So  much  on  y\K /actual  side  of  organic  movement  in  psjxhol- 
ogy.  Before  I  pass  to  the  discussion  of  'motor'  theories.  I  should 
tike,  however,  to  point  out  that  all  these  facts  just  surveyed 
are  common  property  of  all  pisychologics  and  that  they  ere, 
moreover,  to  be  taken  into  account  by  any  doctrine  which  pro- 
fes-ies  to  give,  in  motor  terms,  a  Kcoerat  interpretation  of  con- 
sciousness. 

It  must,  at  the  same  time,  be  borne  in  mind  that  the  fitcts 
do  not  necessarily  demand  a  general  'motor'  interpretation.  It 
is,  on  the  contrary,  quite  possible  to  distribute  these  problems 
up  and  down  the  psychological  system,  giving  esch  its  own 
particular  setting.  This  mode  of  distribution  is,  for  cxatnpic, 
followed  by  Wundt  iu  what  stands  to-day  as  the  most  seAiioned 
and  the  most  closely  articulated  of  current  systems  of  psychol- 
ogy. The  system  offers  no  single  'motor'  problem.  Move- 
ment t.t,  however,  not  neglected.  It  appears  again  and  again ; 
now  as  a  sign  of  eonsciousness.  now  as  an  essential  factor  to 
the  perception  of  space,  now  as  an  element  in  the  various  forms 
of  action,  or  as  symptomatic  of  conscious  slates  and  processes, 
or  as  a  condition  of  fatigne,  or  as  a  source  of  aesthetic  and  emo- 
tive components,  or  as  concerned  in  languase  and  thought. 

fiut,  in  contrast  to  this  piecemeal  incorporation,  we  find  in 
various  quarters  attempis  made  to  consolidate  motor  problems 
into  one  big  general  problem  whose  solution  is  to  settle,  once  and 
for  ail.  the  relation  between  conscionsiiess  and  movement.  To 
these  general  'motor"  theories  we  uow  turn.  We  find  that  they 
fall  into  two  classes :  (i)  theories  that  refer  the  character  of 
the  total  consciousness  to  the  interplay  of  motor  mechanisms 
and  (2)  theories  that  regard  the  total  consciousness  as  a  pri- 
mary factor  in  ihe  motor  adjustments  of  the  organism,  One 
type  of  theory  emphasizes  the  motor  conditions  of  conscions- 
ness.  the  other  its  motor  tomtquencfs  or  reiulti. 

First,  among  theories  of  motor  conditions,  permit  me  to  re- 
call to  you  the  theory  outlined  by  Ribot  in  his  brilliant  cHsay 
on  the  attention.'  The  theorj-  is  not  new; — Ritxjt  himself  finds 
it  in  Descartes — but  I  refer  to  it  for  the  sake  of  perspective.  Its 
author  stands  midway  between  tbeearlier  English  psychologists, 
- — Bain  and  Spencer, — who  emphasized  Ibeorganic  and  the  cvo- 
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lutiooary  functions  of  mind,  and  ft  later  group,  mostly  Ameri- 
canit.  who  owe  more  than  appears  on  the  surface  to  Ribot'K 
doctrine  that  the  unity  and  the  organization  of  consciousness 
depend  solely  and  directly  upon  organic  movement,  and  that 
movements  and  movement -inhibitions  represent  primarj'  needs 
or  tendencies '  which  subserve  organic  adaptation. 

Following  Ribot,  we  come  upou  Ibeories — still  theories  of 
the  first  class — which  may  be  called  centra/  ptythophytUal  theo- 
ries of  organic  movement.  These  theories  seek  lo  state  more 
precisely  the  way  in  which  the  central  motor  mechanism  con- 
ditions consciousness.  Typical  of  this  class  is  the  Aktiom- 
theorie  of  Mtin9terl>erg.'  The  theory  substitutes,  j'ou  will  re- 
call, an  antagonistic  subcortical  mechanism  of  motor  discharge 
for  tbc  cortical  mechanisms  employed  by  associationists  and 
ap percept ionists.  This  mechanism  imposes  a  dynamic  regnla- 
tion  upon  tbc  higher  centres  and.  at  the  same  time,  affords  a 
necessary  condition  for  all  psychophysical  functions.  More- 
over, it  is  lo  be  noted  that  the  theorj'  not  only  repeats  the  em- 
phasis commonly  laid  upon  the  integrity  of  the  arc-like  func- 
tions of  the  nervous  system,  but  also  insists  upon  the  necessity 
in  all  central  functions  of  discharge  in  a  single  downward 
direction,  i.  e..  toward  the  centres  for  muscular  movement. 
Without  entering  into  the  merits  of  the  thtsory,  il  may  be 
observed  that  just'  as  opposing  central  theories  incline  to  a 
neglect  of  this  avenue  of  discharge,  the  'action'  theory,  by 
overlooking  the  jffwrrtf/^^rwraW/j/y  of  the  cortex,  inclines,  in 
its  extreme  position,  to  a  neglect  of  neural  tendencies  and 
aptitudes  other  than  motor.  Nevertheless,  the  theory,  by  lay- 
ing stress  on  the  general  psychophysical  disf)osiiion  of  the  brain 
and  on  corresponding  mental  values  and  gradations,  instead  of 
on  mere  conscious  qualities  and  their  substrate,  calls  attention 
to  the  liact  that  the  study  of  consciousness  is  not  completed  by 
an  analysis  into  simple  processes  or  into  primary  functions,  but 
tbnt  consciousness  must  also  be  regarded  as  a  stale  with  a  given 
form,  configuration,  and  with  a  given  tendency  and  direction 
of  change.  Il  is  "vividness,"  the  primary  characteristic  of  the 
attentive  state,  that  is  especially  provided  for  in  the  theory. 
To  make  Uie  point  clearer,  I  may  be  permitted  parenthetically 
to  observe  that  the  inve.-stigation  of  abnormal  minds  has  jjcr- 
formcd  its  greatest  service  for  general  psychology  in  the  dis- 
covery that  mental  derangement  and  disorder  are,  in  large 
measare,  derangement  and  disorder  of  general  tlate,  and  not  of 

'  ThvM  priniKry  needs  of  teodencie*  have  recentlr  been  made  the 
buii  of  a  biolofiiesl  piycbology ;  «e«  O.  SpilUr  in  hb  T\t  Mind  of 
Man,  LoaJou,  1903. 

<  H.  MiiaiteibeTK :  PtycMoiogj  and  Lift,  1899,  91 ;  GrmndtUge  itr 
Ptychalogit,  I,  1900,  5J5  if. 
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any  special  group  of  processes.     We  have  come  to 
dream,  hypnotic,  trance,  Eatif(ue,  deliriou.*),  exalted,  deprt 
statu,  and  the  like,  nnd  to  regard  these  as  aberrant  forms  of 
the  sutes  of  the  Doroial  mind. 

Bui  while  we  may  recognixe  the  imporlance  for  the  psychol- 
ogy of  states  of  the  'action'  lhcor>-.  vpe  must  not  overlook  the 
fact  that  the  theory  shares  its  advautage  with  tlie  older  a^iper- 
ccption  thcorj',  as  formulatctl  by  Wundt.  This  iheory  has,  no 
less,  its  mecliauisni  for  iuhibitiou.  selection  and  synthe&is.  and 
where  the  motor-discharge  theoiy  urges  the  primacy  of  motor 
readiness,  hindrance  and  facilitstion,  the  rival  theory  points  to 
a  mass  of  conical  dispositions  and  tendencies  which  are.  we  may 
assume,  no  less  important  a.>  temporary  conditions  of  Ihej^eneral 
temper  and  trend  of  consciousness. 

When  we  turn  to  the  second  class  of  motor  theories — the 
theories  which  regard  especially  the  motor  atnjr^ueners  of  con- 
sciousness— we  come  first  upon  a  genera/  lendeney  in  psyekolog- 
ieal  inU'prttatwn  which  really  takes  the  place  of  definite  and 
well- articulated  theory.  But  this  tendency  (or.  perhaps,  better, 
attitude)  is  so  closely  interwoven  with  our  problem  that  it  must 
be  taken  into  serious  consideration.  It  regards  consciousness 
as  a  forward- moving,  constructive  process,  an  activity,  whose 
end  or  function  is  organic  coordination  and  organic  adj(ut> 
ment. 

There  is,  now,  nothing  necessarily  distinctive  about  a  psy- 
cholog>-  that  regards  mind  as  an  activity.  Activity  psychol- 
ogies are.  and  always  have  been,  plentiful.  To  this  class  be- 
long, e.  g.,  the  Wolffian  psychology  of  faculties,  the  Herbarium 
psychology  that  possessed,  nominally,  a  single  faculty,  and 
that  still  preserves  its  activities  in  the  writings  of  Lippfl,  one 
of  the  later  trends  uf  English  psychology,  represented  by 
Ward  and  Stout,  the  Austrian  school  of  Meiuoug  and  Alfred 
Fouill^e's  system  based  on  mental  forces. 

But  the  peculiarity  of  the  coc)rdination  type  of  activity  is 
that — if  1  may  use  the  expression — it  'biologizes'  conscious- 
ness. It  represents  mind  a»  hnrraonizing,  adjusting,  squaring, 
adapting  to  its  environment  the  organism  that  is  fortunate 
enough  to  possess  a  mind.  While  it  has  a  mixed  lineage,  it 
seems  most  closely  to  resemble,  among  antecedent  systems,  the 
Spencerian  ps>-chologj'  of  half  a  century  ago.  Herbert  Spencer, 
you  will  remember,  regarded  psychology  as  "a  specializt^l  p«rt 
of  biology,"  '  and  ps>chological  phenomena — when  considered 
objectively — he  identified  with  "nervo- muscular  adjustments 
by  which  the  higher  organisms  from  moment  to  moment  adapt 
their  actions  to  environing  co-existences  and  sequences. ' ' ' 

*  Principle*  o(  Psychology.  1,  N.  Y.,  1890,  138. 

*  /bid.,  141. 
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The  modern  type  of  'activity'  psychologj-  wfaicli  1  have  in 
mind  is  freqtietitly  spoken  of  as  'ftmctioDal'  or  'motor ;"  but  since 
it  regards  mtnlal  fuuctions  from  3  single  point  of  view,  namely, 
adjusinient, — whereas  all  psychologies  of  activity,  whether  of 
fnciilltrs  or  not.  are,  at  the  same  lime,  in  so  far  a^i  they  pre- 
suppose an  end  or  goal  of  activity .  psychologies  of  function.  — and 
jiince a// current  pnycIioloK'^''  share  the  rcsjion-iihilily  of  'motor' 
problems,  it  will  be  better  for  my  purpose  to  speak  of  it  as  'reac- 
tioDism.'  The  term  'reaction ism'  b  suggested  both  by  the  fre- 
quent emplc^ment  in  'functional'  literature  of  the  term  'reaction' 
and  by  the  emphasis  laid  on  organic  adjustments  and  adaptive  re- 
sponses to  problematical  situations.  If,  indeed,  the  u^eofthe 
term  needs  further  jnstificatloD,  it  may  be  found  in  the  signiS* 
cant  fact  that  early  preseutations  of  the  point  of  view  before  us 
set  out  from  a  discussion  of  'reaction'  in  the  more  traditional 
senw.  I  have  in  mind  Baldwin's  emphasis  laid  on  the  'circu- 
lar' reaction.'  Angell  and  Moore's'  "furcttonal'  treatment  of 
reaction,  and  Dewey's'  re- interpretation  of  Meynerf  5  clnssical 
m3rth  o(  the  Child  and  the  Candle, ^au  interpretation  that  has 
become  no  less  clas.sical  in  certain  quarters  than  the  original 
itseU. 

My  interest  in  reaciionism  must,  at  present,  be  confined  to 
its  use  of  organic  movement.  Its  teaching  on  this  point  needs 
little  elaboration.  Dewey,  in  bis  article  on  the  reflcx*arc, 
just  referred  to,  contends  that  neither  seu.sation  nor  organic 
movement  comes  to  consciousness  as  specific  'contents.*  but 
only  as  'function,'  i.e.,  as  one  phase  of  "coordination." 
"Sennatton,  lus.-slimnlns,"  he  says,  "is  always  (hat  nhasc  of  ac- 
tivity requiring  to  be  defined  in  order  that  a  coiirdinatiuD  may 
be  completed"  'and,  .'•imilarly,  "motion  as  response,  ...  is 
whatever  will  serve  to  complete  the  disintegrating  coordina- 
tion "'  Both  are  parts  of  an  act  of  coordination  and  this  act  is. 
on  the  physioloffical  side,  a  redistribution  of  'tensioiLs'  and  a 
search  for  n  new  neural  equilibrium — an  aspect  of  the  doctrine 
that  has  been  dwelt  upon  in  different  connections  by  Bawden 
and  by  Judd. 

Xow  the  notion  of  functional  interplay  of  sensory  and  motor 
mechanism  is,  ofcour.se,  not  new.  It  is  prominent,  e./^.,  in  the 
writings  of  Hain;  and  Ribot's  essay,  mentioned  a  moment  ago, 
isjnst  an  attempt  to  show  that  motor  and  sensory  factors  are 
inextricably  intem-oven  in  the  very  heart  of  consciousness  ;  and, 


>J.  U.  Baldwin; 
13?.  3/4- 
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ODCe  more,  no  one  could  admonish  more  po^tively  agaiast  the 
psychological  misn%  of  tbe  refiex-arc  thno  Wandt  in  the  Im- 
portance be  has  laid  for  thirty  years  on  movement  elements  ia 
perception,  sensorial  elements  in  action,  and  on  both  movement 
and  sensorial  factors  in  the  state  of  attention.  PhysioluKi^ta 
who  psychologize  are,  it  is  true,  sometimes,  perhaps  oftea, 
guilty  of  a  too  abstract  consideration  of  the  two  sorts  of  mechan- 
ism ;  but  I  cannot  convince  myself  that  the  evil  effects  on  psy- 
choloKistH  thcm.'«Ive».  of  the  redex-arc  concept,  have  been  any- 
thing like  as  serious  as  Dewey  assumes.  An  example  is  made 
of  Baldwin  who  had,  it  was  alleged,  fallen  into  error  in  his 
Feeiing  and  Will,  but  Dewey  overlooks  the  fact  that  Baldnnn 
had.  Iheyear  previously,  declared  thai  "thedistinction  between 
sen9or>'  and  motor  conscionsness  is  largely  logieal,"  that  "all 
consciousness  is  both."  *  Were  it  a  matterof  just  reprehension 
fiur  past  sins  against  the  'functional'  faith,  it  might  be  pointed 
out  that  Dewe)'  himself  had,  in  his  Psychology,  been  guilty  of 
the  heresy  that  sensations  are  actual  contents  and  that  their 
twofold  function  consists  in  bringing  together  'nature  and  tbe 
soul'  aud  in  supplying  the  'raw  materials  of  knowledge.'  ' 

When  we  approach  reactionism  more  closely,  and  ask  whether 
it  invents  its  own  'motor'  principles  to  explain  the  dynamic, 
adaptive  effects  of  consciousness  upon  the  organism  or  whether 
it  borrows  ihe.se  principles  from  the  general  literature,  we  find 
that  its  principles  are,  for  the  most  part,  those  that  have  seen 
much  psychophysical  service. 

We  note,  in  the  first  place,  frequent  appeal  to  tbe  well-eatab- 
lished  physiological  principle  of  motor  discharge.  This  prin- 
ciple states  that  all  neural  excitations  tend  ultimately  toward  a 
motor  outlet.  The  principle  ajipesir-s  in  various  forms ;  in 
Bain's  law  of  motor  diffusion,'  in  the  ancient  law  of  'excess 
discharge.'  in  G.  H.  Schneider's  law  of  reduction  of  all  move- 
ment tendencies  to  the  primary'  movements  of  contraction  and 
expan»on,*  aud  in  tbe  law  of  dynamogeny.  The  last  law,  es- 
pecially, has  Iteen  used  so  much  by  modem  reactionism  that  it 
requires  a  word  of  explanation.  The  term  'dynamogeny' seems 
to  have  been  proposed  by  the  physiologist  Brown-S^uard,*  a 
man  (by  the  way)  whose  history  is  closely  linked  with  the 
history  of  the  institution  by  whose  generous  invitation  we  arc 
assembled.     Later  it  was  extended  by  F£r4  "  to  cover  the  vari- 

i  Mtntal  Dtvttopttent:   Method!  and  Procetset,  46a. 

'  Piychotogy.  1887,  33  (,  44  t. 

'  A-  Bttin;  The  Emotions  and  (he  Will,  id   ed..  Ixindon,  1888.  4;  Ttit 
Senses  and  the  Intellert.  yX  ed..  N.  Y.,  188S.  158,  J?!  fUiU. 

'  Vierieljahr^ichrifl f.  wiss.  Phtlos.,  Ill,  1879,  194. 

'  Ari.  DyHamoginie  in  Diet,  eneydop.  des  sciences  mid,  (quoted  bj  ^ 
Ribot.  op.  cii..  178). 

'  C.  Vtxi :  SfnsitliOH  et  tmauvemenl,  1887,  30  fi. 
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ations  produced  by  sensorial  stimutation  in  muscnlar  capacity. 
The  principle  of  dynamogeny  was  intToduced  into  our  own  liter- 
ature hy  James  aud  made  3  special  case  under  the  more  j^enernl 
law  of  diffusion.'  Baldwin,'  in  his  law  ofdynamogcncsis,  seems 
to  baie  confused  the  geueral  principle  of  discharge  with  dyiia- 
mogeny,  for  he  has  taken  over  the  former  principle,  the  i>rinci- 
pie  that  "eveTy  sensation" — to  use  his  rather  ambiguous  words 
— "every  sensation  or  incoming  process  tends  to  bring  about 
action  or  outgoing  process,"  and  bas  christened  it  the  law  of 
dynamogenesis.  The  law,  ouce  renamed,  furnishes,  in  Bald- 
win's hands,  a  method  for  child  study — through  the  selectiun 
of  simple  and  fundamental  motor  reactions — and  it  also  supplies 
ihe  "foundation  stone  of  the  theory  of  organic  development." 
I  shall  nottakc  time  to  follow  the  derivation  of  habit  and  nccotn- 
modation  (which  involve,  also.  Schneider's  affective  shriukiag 
and  expansion,  and  the  law  of  excess)  and  the  adaptive  pro- 
cesses of  imitation.  The  important  point  to  be  noted  is  tbat 
organic  movement  becomes,  in  Baldwin's  genetic  treatment, 
not  a  mere  'expression'  of  consciousness,  bat,  as  an  index  of 
pleastire  or  pain,  a  means  of  produdug,  maintaining  and  aug- 
menting ^-itfll  processes.*  Genetic  dynamics— in  so  far  as  it 
may  be  identified  with  resctionism — thus  falls  naturally  under 
our  second  type  of  motor  theory,  the  type  that  pays  chief  re- 
gard to  the  motor  consequences  of  conscious  function. 

Another  recent  motor  theory  to  ch.iliengc  our  consideration 
is  the  'motor-area'  theory  of  Jiuld.*  Although  this  is  a  theory 
of  the  first  type.  I  have  reserved  it  until  now  because  it  is 
closely  related  to  reactionism.  Setting  out  from  certain  facts 
of  perception  and  of  action,  which  he  describes  as  coijrdini- 
tions.  Judd,  in  the  spirit  of  Ribot,  James  and  Baldwin,  again 
uses  the  law  of  motor  discharge  to  explain  the  unity  of  con- 
adoomess.  Uut  instead  of  having  recourse  to  the  various 
peripheral  mechanisms  which  Ribot  had  invoked,  Judd  turns 
to  the  centre  aud  suggests  that  the  common  motor  outlet  of  the 
Rolandic  region  is  responsible  for  this  unity.  The  theory  mini- 
mizes the  part  that  kiiia^thetic  sensations  and  images  play  in 
consdousness,  but  exalts  the  organizing  function  oi  a  centrally 
situated  "motor'  region.  The  'motor  process'  becomes  "the 
condition  of  fusion  of  all  the  coordinated  impulses,"  and  thus 
it  is  seen  to  be  "not  a  factor  of  consciousness,  but  rather  a 
conditioD  of  the  unity  of  consciousness."  * 


'  W.  Jainn:  Priitrifri^s  0/ Psych..  II.  1890,  370, 

*  Methods  and  l'roc<ists.  166;  cf.  Feeling  and  WUi.  1891,  >S.  181. 
»  O/.  «7.,  ajB  «.  478. 

*C.  M.  Judil:    Yale  Piych.  Stud..  N.  S.,  Vol.   t,  1905.  199;    tf".  W. 
UcDoBgall:  Mind.  N.  S..  XXVI,  1S98.  159  S. 
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Froin  ihe  preseut  preliminary  statements  of  tbc  tbeor)-.  it  is 
not  qoite  evident  whether  its  author  intends  it  to  be  taken  asa 
general  theory  of  couscious  synthesis,  i.  e. ,  whether  Judtl  nonld 
agree  with  litaldwin  that  "every  two  elentenls  whatever,  con- 
nected in  consciousness,  are  so  only  because  they  have  motor 
eBectft  in  common."  or  as  a  special  theory  of  spacc-pcrccpUon. 
A  fuller  account  of  the  theory  will  dontrtlen  make  this  dear. 
If  it  is  a  general  theory,  we  shall  be  told  why  tbc  motor  ap- 
piarutuR  f[<ve.t  u-h  now  the  spatial  type  of  consolidation,  now  the 
qualitative,  uow  the  temporal,  now  tbc  n.-Mimi1ittion  of  'verba] 
directions,  bell  and  stimulus'  in  the  reaction  experiment,  and 
now  some  other  t}-pe  of  auimilation.  If  it  is,  on  the  other 
band,  s  theory  of  space- perception,  we  may  expect  to  leam 
whether  the  motor  factor  accounts  only  for  the  unity  of  oeiKb- 
boring  objects  in  space  (as  it  seems  now  to  do)  or  whether  it 
goes  deeper  and  explains  the  spatial  pattern  itself  (i,  e.,  ex- 
ten.sioii  together  with  the  variety  of.spntifd  relations)  as,  t.  g.. 
Wundt's  theory  of  extensive  fusion  does.  Furthermore,  nnce 
the  assumed  motor  factor  Is  obviously  related  to  the  general 
Btalc  of  couscionsncss, — «hown.  t.  g.,  in  the  essential  part  that 
distraction  plays  in  'geometrical'  illusions ' — we  may  also  look 
for  a  slatement  of  its  significance  for  a  doctrine  of  attention. 
In  any  e^'ent.  it  is  to  be  noted  that  the  r61e  of  organic  move- 
ment is  not,  in  this  theory,  so  fundamental  to  consdoiisncss  as 
in  the  theories  of  Ribot  and  of  Miinslerberg;  for,  in  these, 
movement  underlies  not  simply  Ihe  vnity  oi  processes  bnt  the 
exiiitetice  of  consciousness  itself. 


I 

I 


I  should  like,  if  I  can  before  I  close,  to  come  to  more  definite 
term."!  with  the  probiem  which  organic  movement  presents  to  a 
reactionislic  psychology.  Although,  as  1  said  licfore,  every 
movement  within  the  organism  which  affects  conscioasocss  is 
of  interest  to  the  modem  psychologist  of  whatever  sj-stem  or 
school,  it  is  not  to  be  denied  that  futKtional  psychology  (if  you 
will  pardon  the  use  of  so  ambiguous  a  term*),  in  so  &r  as 
it  lays  emphasis  on  organic  adjustment,  whether  for  the  sake 
of  'genesis'  or  of  temporary  adaptation,  has  a  peculiar  interest 
in  the  motor  apparatus  and  the  motor  functions  of  the  organ- 
.ism.  The  reason  for  thisemphnsis  ou  sdjurtmcnt  we  cannot 
stop  to  inquire;  whether  it  is  a  courteous  response  to  the  biolo- 
gist-s'  appeal  for  aid,  or  a  primary  biological  inlcre:tt  in  the 
psychologist  himself,  or  whether  biology,  which  has  for  many 

*  Cy.  Th.  I.ipp»'  'tuotor*  theory  of  optical  llIu«ioac  in  Itaumatlketik 
undgtomflrisch-optUrhe  TSutthungta.  189J. 

*  Tb«  writer  bis  in  mind  a  doicu  or  more  recent  ilefioitiam  o(  'fnnc- 
tion'  or  'fuiicliotinl'  cnucheil  tn  t«rtii>ol  payrliotOEy.  of  pnjchophyiiea, 
o(  logic,  of  biology,  of  'energetic*,'  unil  ol'pnre  e»i>i:ri»occ.' 
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years  generously  indulged  itself  in  hypothesis  and  specula- 
tion, appeals  to  speculative  minds  in  psychoiog>',  or  whether 
mental  activity  viewed  from  a  new  angle  promises  important 
returns  to  logic  and  pssthetics  and  sociology  and  edncatioo  and 
cpistcmology,  we  must  leave  unanswered.  The  biologteiog: 
P!iycholo}{ist  is.  for  whatever  reaM>»,  in  our  inidM,  and  the 
In^iciil  relation  between  his  view  of  cvnsciounness  as  courdina- 
tion  and  his  interest  in  organic  movements  remains  en  im- 
portaut  part  of  our  task. 

The  secret  of  this  relation  lies,  I  think,  in  the  fact  that  reac- 
tionism  is  at  bottom  an  implicit  doctrine  of  attention.  Let  us 
xe  what  evidence  for  this  view  the  lileratnrc  offers.  Dewey 
remarks,  in  councction  with  bis  functional  treatment  of  stimu- 
luH  and  movement,  that  "it  in  the  mutor  response  or  allenlion 
which  constitutes  that  which  finally  becomes  the  stimulus  to 
aDOtber  act. "  '  Again  be  says,  "sensation  is  that  phase  of  a 
coordination  rcquirinj;  allmlion,  bccauw,  by  reastm  of  the  con- 
flict within  the  coordination,  it  is  unceriain  how  to  complete 
it."  '  and  in  another  place  he  retuarks  that  tliestimulu.-^  "furn- 
i:the«  the  motivation  /0(i///n</ [italics  all  mine]  to  what  has  just 
taken  place :  to  define  it  more  carefully."  Attention,  then,  is 
the  cardinal  activity  that  'defines,'  that  'searches,'  that  *di.t- 
covers,' that 'constitutes'  both  'stimulus'  and  'response.'  In 
short,  it  b  the  activity  that  "decides  bow  a  beginning  co- 
ordination should  be  completed."  '  In  just  what  relation  this 
arch-activity  of  attention  stands  to  the  'minor  acts'  called  'stim- 
ulus' and  rcspoii-Ne, ■  I  conicss  myself  to  be  unable  to  under- 
stand. Mead  declares  that  'elements'  and  'images'  arc  "re- 
ciprocal functions"  for  Ibe  "psychical  state"  which  have  "now 
this  expression  and  now  that."  "What  Ibis  expression  is," 
he  continues,  "depends  upon  the  selective  activity  of  attention 
or  apperception — an  activity  which  is  practically  co-lermiuons 
with  the  psychical  state  as  such."  "  While  this  passage  can 
scarcely  be  said  to  convey  a  lucid  idea  of  the  functional  rela- 
tion of  cootenLs  to  attention,  it  does  bring  strong  evidence  for 
the  relevancy  of  my  suggestion  that  the  all-powerful  and  all- 
important  activity  of  reactioiusni  U  simply  attention  regarded 
a.s  a  function.  Angell  subscribes  to  this  functional  view  of  at- 
tention in  bis  recent  Psychoiogy.  Although  Angell  admits  that 
attention  may  l>c  regarded,  us  he  says,  'structurally, "  i.  e.,  as 
having  focus  and  margin,  he  frankly  declares  himself  to  be 
chiefly  interested  in  it  sut  "au  instance  of  mental  activity,"  "as 
a  purposive,  forward-looking  type  of  action,"  though  be  does 

'  Ofi.  riL.  363.  '  Ibid..  368.  •  Ibid.,  369. 

•G.  U.  Mead:  Tlic  DcAnilion  or  ibc  Wychlcal.jS  (In  The  Dee.  Put. 
c/the  Vniv.  of  Chicago.  i*t  ser.,  Ill,  1903). 
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not  think  it  necessary  "rigidly  to  dissever  these  aspects."  Btit'| 
the  fiindamental  importance  of  the  act  of  attention  appean 
when  Angell  announces  that  he  means  in  his  Ixrak  to  "rei;ard 
all  the  operations  of  consciousness  as  so  many  expression*  of 
organic  adaptations  to  our  environment,"  '  and  that  in  adapta- 
tion the  "actual  work  of  accommodation"  goes  on  at  the  'poiati 
of  attention'  which  "represents  the  very  heart  of  conscioofr' 
ness."'     Finally.   Baldwin   maintains  that   "the   problem   of 
adaptation  is  really  the  problem  of  selection."  *  and  that  "in 
attention  we  have,  undoubtedly,  the  one  selective  function  of 
oonsciousneits, "  a  function  which  is  "the  most  habitual  of  all 
forms  of  motor  reaction."  * 

If  we  may  take  these  statements  as  representative  of  the  re- 
actioniMic  attimde  in  psychology,  we  may  fairly  conclude  that, 
for  this  phase  of  the  science,  attention  is  the  primary  mental 
activity,  and  that  it  is  primary  because  its  function  is  to  further, 
through  the  ngency  of  organic  movements,  the  "adaptive  oper- 
ations of  organic  life." 

But  attention,  no  less  than  conscious  ]nrticip«ltion  in  all  or- 
ganic movement,  is  common  psychological  property.  No  mod- 
ern system  attempts  to  gel  on  without  it.  Its  relation  to  the 
motor  activities  of  the  organism  forms,  therefore,  a  second  nat- 
ural meeting  place  for  reactionism  and  the  analytic  and  struct- 
ural types  of  psychology.  For  the  latter,  attention  i.t  essentially 
a  state, — not  a  slrnctare  or  a  process. — with  definitely  marked 
characteristics  and  with  important  motor  conditions  and  conse- 
quences, which  arc  as  accurately  laid  down  as  present  physio- 
logical knowledge  will  allow.  For  the  former.  I  may  repeal, 
attention  is  essentially  an  activity  who.se  operations  are  directed 
toward  adr-ptive  moi,-ements  of  the  organism. 

Three  inductions  remain  to  be  drawn  from  this  comparison. 
The  first  is  that  attention  reganlMl  as  aetiviiy  SUmAs  just  as 
much  in  need  of  definition,  description  and  explanation  an  docs 
attention  regarded  as  stale;  the  second  is  that  utiless  adequate 
definition,  description  and  explanation  are  forthcoming,  psy- 
chological reactionism  stands  in  danger  of  basing  its  account  of 
organic  movements  upon  a  faculty  only  less  empty  and  IesS| 
vicious  than  were  the  Wolffian  faculties  of  a  ceotur>-  and  a  halt 
ago;  and  the  third  is  that  reaciionism  lies  under  the  necessity 
of  formulating  a  'doctrine  of  fuuciions'  which  shall  set  into 
mutual  relation  the  primary  functions  of  attention  and  all  other 
functions  that  consciousness  may  reveal. 

Permit  me  to  say,  by  my  of  recapitulation,  thtt  there  is  no 


'  J.  K.  Aneell :  Psychology.  1904,  ?■ 
»/Wtf„64.  *Op.cU..i^. 


*  Ibid.,  463. 
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single  'motor  problem'  pressing  for  psychological  solution,  that 
organic  mo%'ementR  offer,  instead,  a  variety  of  probleinK,  and 
that  these  problems  call  for  a  dlscriminatioQ  of  »cts  and  theo- 
ries. The  facts  fall,  as  we  have  seen,  into  numerous  groups 
which  demand  detailed  and  specific  treatment,  while  the  tbco> 
ries  emphasize:  either  the  motor  conditions  (first  t>-pc)  or  the 
motor  consequences  (second  type)  ofcousciousness.  As  regards 
the  first  type,  we  have  found  a  current  disposition  toward  the 
construction  oi (tnlral Piy<h«phyikal  theories,  but  we  must  note 
that  the  actual  central  conditions  of  consciousness  are  so  little 
known  that  almost  any  theory  may  receive  recognition,  while 
no  theory  brings  proof  or  evencommauds  general  assent.  The 
theories  of  the  second  type,  on  the  other  hand,  are  encouraged 
by  a  tendency  (chiefly  American ) .  to  return  to  rcactionism. 

Finally,  I  must  repeat,  current  reactionium  coiLsiderit  organic 
mo\'emeut  as  an  adaptive  operation  issuing  from  a  mental 
activity,  attention,  which  is  ill-defined,  and  which  stands, 
at  prei^nl,  in  danger  of  becoming  a  vague  ro  empty  power 
cither  of  the  organism  or  of  the  soul. 
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Introduction. 

11  n'eil  pcut-fttre  pii»  d'Aitbro- 
podcs,  qui  meilieat,  plu*  <}ue  lea 
arrNig[><!e«,  d'attiter  I'stteuiioii  da 
oatuintisce,  par  lenr  forme,  tear  in- 
dnstrie.  lean  mtuicovrei.  BnfloaJ 
{Hl».   Nat.,  p.  171).  Wagner  (67). 

The  web  of  tlie  Orb-weaving  Spiders  has  long  Seen  oacot'J 
the  classical  examples  of  animal  instinct.  It  is  so  definite  and 
cximplex,  and  yet  so  frail  a  structure  and  muitt  be  rebuilt  so 
often  utidcr  varj'ing  conditions  that,  1)  priori,  wc  should  expect 
it  to  furnish  one  of  the  best  of  Sclds  for  the  study  of  the  vari- 
ation of  instinct.  If  ihecell  of  the  Honey-bee  varies  so  that,  ac- 
cording to  Prof.  Wilder  (73.  pp.  654.655).  who  quotes  Prof. 
Wyman  in  this  connection,  there  may  be  a  gain  or  loss  of  ot 
cell  in  ten,  then  from  a  knowledge  of  the  differing conditioc 
under  which  the  spider  works,  together  with  the  frailty  of  the 
web  as  compared  with  the  cell,  we  have  as  much,  and  even 
more,  ground  for  thinking  that  even  greater  variation  will  be 
found  here. 

The  Spider  is  proverbially  a  solitary  .-animal.  There  are 
social  spiders  but  they  are  not  to  be  found  outside  the  tropics. 
Is  the  study  of  the  spider  to  open  up  the  rich  mine  of  iudividu- 
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ality  and  adaptation  whkti  Dr.  and  Mrs.  Pvckham's  cxcvllcnt 
work  (47  and  48)  has  discovered  for  us  iii  the  Solitary  Wasp? 
Is  the  method  uf  "trial  and  error"  acomnionone  with  spiders  as 
Prof.  Jennings  { a8 )  has  shown  it  to  be  in  his  recent  epoch-makiuj; 
work  for  the  lower  organi.tm.t  f  The  importance  of  such  a  study 
for  Animal  Psychology  can  be  indic«t«jd  by  quoting  from  Prof. 
JLloyd  MofRan  (59,  p.  196).  He  says, — "Nolhinn  has  been 
!wid  in  this  chapter  concerning  automaiiiim  or  control  in  the 
higher  invertebrates,  such  as  the  bee  or  the  ant.  Their  aciious 
seem  to  warrant  the  behef  that  in  them.  too.  there  is — l>esideK 
a  mechanism  for  antomatic  co  ordination — a  mechanism  for 
control.  But  at  present  nothing  is  known  of  definite  control 
centre*  in  these  orRonisms  supposing  such  centres  to  exist. 
There  is  here  a  fruitful  field  fur  investigation,  if  we  could  ouly 
find  a  satisfactory  point  of  departure."  Since  the  above  was 
writlrn  results  by  Forcl  (a6),  Von  Butlel-Recpen  (74). 
Wheeler  (7i)-  Mias  Field  (23)  and  others,  have  been  published, 
which  make  it  eertain  that  the  social  insects  do  have  such  con> 
trol.  Prof.  Forel's  work  (25,  p.  48).  goes  to  show  that  the 
corresponding  nervous  control  centres  actually  exist  in  ants. 

Sodal  insects,  however,  may  profit  by  the  example  »el  by 
others  of  their  kind.  Then,  too,  the  environment  at  least 
always  contains  the  other  members  of  the  hive  or  colony.  To 
thisextent,  then,  the  envJronmcntixmuchthcsame  for  all  mem- 
bers of  the  same  colony.  But  it  is  different  with  the  solitary 
wasp  or  spider.  Each  itidividual  must  meet  sucoesxfully  an 
environment  more  or  less  diSi^rent  from  that  of  every  other  in- 
dividual. With  the  solitary  animal  there  is  no  loss  of  individ- 
ual rights  for  the  good  of  the  whole  group,  such  as  both  Corn- 
stock  (10.  pp.  633.  634)  and  Maeterlinck  <5t)  have  seen  fit 
to  empha.Hi2e  in  the  case  of  the  ant  and  the  hive-1>ee.  The 
differences  between  the  bee  and  ant  queen  as  recently  well 
pointed  out  by  Dr.  Wm.  M.  Wheeler  (73)  are  quite  in  point  in 
this  connection.  With  the  spider,  the  solitary  animal,  fiar  ex- 
(tUence.  the  individual  must  vary  or  die  Wagner  has  well  em- 
phasized Ibis  instinct  to  separate  in  spiders.'  It  Ls  irrevocable 
that  spiders  should  scatter  as  .s'.jon  they  are  ready  to  leave 
the  cocoon,  and  after  that  cope  with  their  little  world  individu- 
ally. The  effect  of  this  scattering  is  far  reaching  in  many  of 
their  instinctive  activities. 

The  number  of  our  native  species  has  been  given  by  some  as 
four  hundred.     Structurally  considered  they  show  as  great  dif- 


'  Wagner.  W:  L'siai^fnce  «i)ustii|ae(srKyroni:taaquatica,  CI.).  Soil 
indaitric  et  i*  tic.  Materiaax  iIe  ^ychologte  compSE^.  Bull.  Soc. 
Hoocou,  1900.  pp.  6i't69.  Thi>  arlicle  i*  in  Kuaaiko  witha  lunmury 
in  Preucb.  I  am  inucb  Juiietitcd  to  M.  de  Perott  tor  reading  the 
RnisUn  portloa  of  the  article  to  me. 


FDSTBIt  : 


fereutiation  and  as  high  development  as  many  of  the  iosects 
withwbicb  they  were  classed  by  earlier  KOok>gist».  Fronilbe 
staodpoint  of  complexity  and  nicety  of  development  of  insttnct 
tbey  are  no  less  deserviog  of  study. 

Certainly  there  i«  oo  animal  more  repulsive  to  the  average 
person  than  the  spider.  This  repulsion  gives  way  to  one  of  at- 
tractiun  the  moment  we  get  some  glimpiie  of  the  reatl  life  of  the 
animal.  Ver>-  few.  if  any  of  our  spiders,  arc  poisoaous,  the 
almost  universal  belief  to  the  coutraiy  uot withstanding.  They 
arc  not  venomuns  or  rapacious  as  the  popular  accounts  would 
lead  us  to  believe.  The  female  spiders  in  ensnaring,  poison- 
ing, and  feeding  upon  insects,  and  even  in  killing  the  male 
spider,  may  be  described  as  rapacious  only  by  the  humau  ob- 
server's loo  intense  subjectivity.  They  are  getting  their  food 
by  llic  only  method  which  their  evolution  has  left  for  their  use. 
One  is  well  within  the  Irnth  when  he  says  that  of  all  the  ani- 
mals of  like  organization  and  habits  the  menltl  life  of  spiders 
has  received  far  too  little  attention  in  u  scientific  way.  In  the 
following  paragraphs  there  will  be  found  a  brief  survey  of  pre- 
vious studies,  or  such  of  them  as  are  of  interest  cbiefly 
from  a  psychological  point  of  view.  There  is  no  other  ani- 
mal about  which  more  has  be^n  written  that  is  inacce^Mble,  at 
least,  to  The  general  reader  tn  English, 

Historical  Orientation. 

For  a  brief  account  of  the  work  done  prior  to  1843  ^^ 
reader  is  referred  to  Menge  (37.  pp.  a-io).  This  author') 
history  begins  with  Aii.stotle  and  mention.*?  some  twenty<xeven 
other  writers,  the  most  important  of  which  arc  Lister  (1678) 
who,  according  to  McCook,  is  the  father  of  English  Aracbao- 
logy,  Homberg  ( 1707).  Leeuwenhoek  (1723),  Clerc  (1757)1 
de  Geer  (1752-78),  Walcknaer  (i8oa-05-o6-o8-37),  whose 
works  give  accurate  descriptions  of  genera  and  sjiecieA,  Kirby 
and  Spence  (18J3),  Herold  (18:4),  Okcn  (1835).  Hahn  (1830 
and  1831),  and  Koch  (1839).  These  works  are  largely  sys- 
tematic and  gi\-en  to  a  description  of  structure  with  many  ob- 
seT\-ations  ofvaUie  on  the  manner  in  which  the  web  is  built, 
how  spiders  make  use  of  the  thread  to  bridge  across  chasms, 
their  food,  and  differences  between  the  sexes. 

The  use  by  spiders  of  nests  or  geometrical  webs  to  enstun 
prey  very  early  excited  the  interest  of  observers  in  the  facts 
just  mentioned.  Menge  himself  has  sections  on  food,  the  man- 
»cr  of  spinning  the  web  by  the  different  genera,  the  .sexual  in- 
stincts, and  with  this  the  nest-building  and  the  care  of  the 
young,  in  which  he  says  the  female  spider  of  some  species 
shows  a  love  for  the  young  which  even  surpasses  that  found  in 
birds.     Here  we  get  an  example  of  the  anthropomorphism 
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which  has  colored  the  observations  of  ncarlj'  al!  of  the  earlier 
writers  on  this  subject,  and  is  not  yet  extinct.  Lastly,  there 
is  a  discn^ioQ  of  scn»e- percept  ion.  the  spider  as  a  weather 
prophet,  and  the  bene&ts  and  iujurlcs  to  be  derived  from  spi- 
ders. In  his  sedtou  on  sense-perception  Men^e  gives  a  de- 
scription of  the  anatomy  of  the  eye  but  says  that  this  sense 
organ  lias  the  most  marked  development  of  any  in  the  spiders. 
The  active  spiders  can  see  an  object  a  few  feel  distant.  They 
draw  back  when  one  approaches  to  within  three  or  four  feet  of 
their  vreh,  csptcially  if  they  have  been  previously  disturbed. 
The  Garden  Spider  {Epcira  diadrmata)  has  weak  vision  and 
allows  herself  to  be  touched  before  moving.  It  Is  doubtful  if 
M«nge  eliminated  jars  in  his  obs«:rvations  jnsi  recorded.  As 
to  the  hearing  of  spiders  he  lakes  a  negative  position  and  ex- 
plains their  reaction  to  music  by  means  of  the  effect  of  sound 
waves  on  their  webs.  Their  sense  of  taste  is  weak  but  not  ab- 
sent. Disagreeable  odors  seem  not  to  affect  them  at  all  as  they 
do  u».  The  sense  of  touch  in  the  feet  mnst  be  very  highly 
developed.  He  seems  to  have  taken  special  pains  to  determine 
bow  far  spiders  were  reliable  weather  prophets.  His  conclu- 
sion is  a  negative  one. 

Following  Menge  there  seems  to  have  been  little  published 

for  some  years,     ijlackwall  (4)  deT,'oted  the  whole  of  his  three 

volumes,  except  the  introduction,  to  a  systematic  description. 

I  Stavely  (64)  has  also  written  ou  the  habits  of  British  spiders. 

Wilder  (73)  describes  the  web  of  the  Triangle  Spider  and 
as  stated  above  finds,  not  in  this  species,  but  in  bis  additional 
obstervations  on  Orb- weavers,  evidence  of  conittdcrable  varia- 
tion. HcniK  (37)  during  the  Rrst  half  of  the  last  century 
wrote  many  articles  on  the  Spiders  of  the  United  States.  He 
may  well  be  called  the  pioneer  in  American  Arachuology.  His 
efforts  were  almost  wholly  directed  to  systematic  description 
with  occasional  reference  to  things  psychological,  e.g..  that 
vision  in  one  of  the  Alii  is  acntc  but  not  nnerring. 

Dahl  (11-14)  lias  published  many  articles  on  the  structure 
of  Kpiders.  chiefly  with  reference  to  their  sen.te  ]>owsrs.  Two  of 
these  deal  primarily  with  the  mental  life  of  spiders.  He  tested 
their  Siense  of  taste  and  smell  by  holding  in  front  of  them,  or 
by  actually  touching  them  with  a  gla^  rod  dipped  in  turpen- 
tine, oil  of  cloves,  or  ammonia.  He  concludes  from  their  re< 
spouses  that  they  botti  taste  and  smell.  E.  paiagiala  CI., 
paTtknlarly,  perceives  odors,  discriminates  different  ones,  and 
these  have  different  affective  values  for  her  which  are  not  what 
they  have  for  ns.  It  will  be  well  at  thispiiini  to  call  the  atten- 
tion of  the  reader  to  Dahl's  manifest  anlhropomorphism.  He 
believes  that  there  are  auditory  hairs  ou  various  parts  of 
the  body,  principally  on  the  anterior  part,  which  arc  the  organs 
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of  heariti){.  Prom  the  re.iii1t.s  of  tests  with  flies,  bees  and  piec<? 
of  pa[>cr  fastened  to  a  small  wire,  he  places  the  limit  of  dear 
visioQ  at  3  cm.  At  this  distance  some.  A/lus  amuUus  CI.,  fix 
example,  are  able  to  disiinguish  »  htx  from  »  fly.  These  spi- 
ders are  able,  however,  to  detect  the  presence  of  moving  objects 
at  a  distance  of  so  cm.  Tlie  color-sense  was  tested  by  feediiiK 
insects  of  diflerent  colors  bs  well  as  flies  painted  with  difiereot 
colors.  Two  species  gave  little  or  no  results  while  two  others 
showed  signs  of  distinguishing  the  colors.  The  tactile  sen.w  is 
well  developed  particularly  on  the  feet  and  palpi. 

In  his  second  article  Dahl  discusses,  (a)  Instinct  and  Cogai* 
tion;  (b)  The  Social  Impulse;  (c)  The  .■Esthetic  Impulse.  He 
notes  that  in  web-making  the  spider  pots  in  certain  sub-sup- 
]>oits  when  they  are  needed :  also  other  variations  for  which 
external  conditions  and  the  properties  of  the  various  bodily 
structures  of  the  spider  do  not  sufficiently  account.  Therefore 
these  instinctive  acts  are  more  or  less  con.v:ious.  He  goes  yet 
further  in  concluding  that  when,  as  he  finds  by  actual  experi- 
ments, Athii  anuaitu  CI.  a\'oids  a  certain  insect,  because  she 
has  experienced  a  few  times  before,  that  this  kind  of  insect 
was  covered  with  turpentine,  she  is  able  to  and  does  infer  from 
analogy.  He  likewise  rcnches  the  same  conciusion  when  thi> 
and  other  species  avoid  beetles  and  bees  after  having  been  fed 
on  these  a  few  times.  He  thinks  that  these  spiders  could  liare 
had  no  cxperietice  with  this  kind  of  foO(1  prior  to  hi.s  tests  with 
them.  In  some  cases  he  succeeded  in  inducing  them  to  tnke 
flien  immc<)iately  after  they  bad  refused  the  bee  or  beetle.  He 
states  that  their  memory  for  this  harmful  food  lasts  at  most 
only  a  few  hours. 

Carabridgc  (8),  Campbell  (9)  and  Rainbow  (53)  are  writert 
OH  spider  habits  and  instincts  from  England  and  Australia. 
The  last  uamed  warned  against  making  the  web  of  classifies- 
lory  value,  particularly  those  spnn  in  confinement.  He  be- 
lieves with  Wagner  (see  below)  that  there  may  be  "fluctuations 
and  vari.ition.'i"  of  instincts. 

M.  Eugene  Simon  (63)  has  dc\-oted  but  few  pages  to  ^ider 
anatotuy  and  the  remainder  of  two  large  \oluraes  to  a  sys- 
tematic treatment.  His  programme  calls  for  a  third  part  ou 
Biology  such  as  McCook  (see  below)  has  proposed  for  Ameri- 
can Spiders;  al.so  a  fourth  ou  their  Geographical  Dislrihutioa. 
He  tieiieves  that  such  is  the  best  programme  to  follow  since 
there  are  probably  many  pitfalls  in  the  way  of  one  who  knows 
little  or  nothing  of  the  anatomy  or  natural  relations  of  these 
animals. 

Turner  (66)  noted  variations  in  the  webs  of  a  certain  Galler} 
spider.  These  he  considers  due  to  intelligent  adaptation;  but 
such  is  hardly  in  agreement  with  the  best  writers  on  the  sub- 
ject. 
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Kennel  (33}  has  made  careful  observations  on  the  methods 
by  which  spiders  bridge  across  chasina  or  lay  down  the  founda- 
tion lin«s  for  theirwete.  He  denies  thai  they  throw  the  thread 
out  with  such  force  as  to  carry  it  the  required  distance  or  that 
the  wind  pulls  it  out.  He  state.t  that  it  is  fed  out  with  th« 
hind  claws.  The  air  currents  depending  on  their  strength  and 
direction  determining  in  part  the  point  of  attachment  of  such  a 
thread. 

The  work  of  Dr,  and  Mrs.  Pcckham  stands  perhaps  as  the 
most  extensive  and  thoroughly  reliable  from  a  psychological 
point  of  view,  In  their  work  on  the  Mental  Powers  of  Spiders 
(41  and  43)  they  have  made  carefully  controlled  tests  and  ob- 
servations on  the  scnnes  of  .stnell,  hearing,  >ight,  the  color- 
sense,  the  so-called  instinct  of  "feigning  death,"  the  maternal 
emotions,  and  the  mistakes  of  spiders.  The  sense  of  sinell  was 
tested  by  holding  a  glass  rod  with  its  end  dipped  in  oil  or  perfume 
in  front  of  the  spider.  Each  test  was  at  once  checked  by  hold- 
ing a  clean  rod  in  the  same  position.  Many  tests  were  made 
with  different  spiders  and  the  authors  worked  separately. 
Their  conclusions  arc  that  only  three  species  fail  to  respond  to 
the  lent.  It  was  evident  by  their  various  movements  that  the 
scent  was  perceived  by  all  the  others. 

The  sense  of  hearing  whs  first  tested  by  making  loud  noises, 
sbnuting,  clapping  the  hands,  etc.  To  these  there  wiw  very 
little,  if  any,  response.  They  then  experimented  with  vibrat- 
ing tuning-forks  as  Boys  (6,  p.  149)  had  previously  done. 
After  many  tests  made  with  forks  of  different  vibration  rate 
and  checked  by  bringing  the  non-vibratiug  fork  into  the  same 
position,  they  conclude  with  Boys  that  spiders  bear.  They 
get  some  responses  afler  removing  the  palpi  and  parts  of  the 
foreleg.  Yet  they  do  not  agree  with  Plateau  {40,  p.  3S4)  that 
palps  are  useless  organs.  According  to  them  the  end>organs 
for  hearing  are  not  well  localized.  However,  it  is  not  certain 
that  jars  have  heen  eliminated  and  their  fititure  to  elicit  any 
response  in  active  spiders  points  to  the  fact  that  the  web  takes 
Up  the  vibrations  and  the  spiders  feel  these. 

However.  Pocock  (50,  p.  63),  contrary  to  McCook  and  the 
view  just  stated,  thinks  that  spiders  bear  and  that  the  tuning- 
fork  experiments  have  been  tried  in  a  sufficiently  variable 
manner  to  constitute  satisfactory  proof.  I  have  made  no  test 
with  the  tuning-fork,  but  have  failed  to  get  responses  to  loud 
n<}ises. 

Some  sfuders,  notably  Cydota.  conua  and  Epeira  i/rix.  re- 
sponded to  the  vibrating  fork  by  suddenly  dropping  from  the 
web.  After  many  experiments  they  failed  to  get  this  resiion.'^ 
after  each  test.  With  a  single  £.  strix  with  which  they  worked 
for  more  than  a  month  there  was  an  increa.se  in  this  power  of 
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control,  thus  giviog  evidence  or  a  short  memory.  TbU  failure 
to  show  the  so-called  "feigning"  instinct  is  regaixlcd  by  the 
authors  as  rather  lemarlEable,  as  it  is  undoubtedly  an  instinct- 
ive reaction  of  great  value  to  the  antniul. 

Thesn:  same  authors  conclude  from  seeing  the  males  in  search 
of  the  females  and  the  females  for  their  cocoons  that  the  range 
of  vision  for  the  active  spiders  may  be  as  great  as  some  eight 
or  ten  inches.  This  is  much  greater  than  Forel  (24)  has  put 
it.  Their  tests  on  the  color-sense  were  made  by  noting,  under 
dnly  controlled  conditions,  which  compartments  surrotinded 
by  red,  green,  blue,  or  yellow  glass  the  spiders  preferred  10  stay 
in.  They  also  tested  the  color-sense  in  males  by  {minting  tjc 
females  and  observing  the  different  reactions  of  the  mates,  the 
female  without  paiut  having  first  been  placed  belore  the  sc^irral 
males;  also  by  separating  the  female  from  her  eggs  and  nests 
and  sttrroundiug  these  with  pink.  blue,  or  red  paper.  The 
female  seemed  to  Income  accustomed  to  finding  her  nest  framed 
in  blue  and  wanted  to  return  there  even  if  the  blue  had  been 
changed  in  place  and  pink  then  surrounded  the  neat  and  eggs, 
i-rom  all  these  experiments  the  authors  infer  that  sptdcrssee 
colors  and  the  first  series  indicated  a  preference  for  red  "much 
more  marked  than  that  fonnd  by  Sir  John  Lubbock  for  ants, 
and  the  spiders  had  not  so  positive  dislike  for  blae." 

Vatioiis  alarming  stimuli  were  given  to  spiders  by  these  au- 
thors in  order  that  they  mightobscrvcthc so-called  "feigning" 
instinct.  This  reaction  con^sts  simply  in  dropping  from  the 
web  or  nest  and  lying  with  tegs  flexed  as  if  dead.  Theirfind- 
ings  from  more  than  two  humlied  experiments  on  nioeteea 
different  genera  may  be  indicated  as  follows  (41,  pp.  416-417): 
"Out  nf  the  species  with  which  wc  experimented  we  fotind  ot>e 
which  would  endure  a  moderate  amount  of  pricking  with  a 
needle,  and  a  second  which  did  not  move  when  its  te^  were 
pinched.  Beyond  Ihis  there  was  no  stoicism  under  anything 
that  approached  bad  treatment,  although  a  few  species  allowed 
themselves  to  be  handled  without  showing  signs  of  life.  Wc 
do  not  believe  that  any  spider  which  came  under  oar  observa- 
tion ever  fell  into  a  Katapteclic  condition.  .  .  .  There  is 
no  need  to  call  in  'Kataplexy'  to  explain  the  origin  and  de- 
velopment of  a  habit  which  can  be  easily  explained  by  natural 
selection  alone,"  Robertson's  (.'i4)  conclu.iion.s  agree  with  the 
above.  He  holds  that  for  active  spiders  the  stimulus  produc- 
ing the  "sham-death"  reflex  must  be  sharp  and  sudden.  With 
the  sluggifih  the  reflex  posture  is  more  continuous  and  practi- 
cally independent  of  the  nature  of  the  stimulus.  In  the  active 
the  reflex  may  be  carried  out  by  the  thoracic  ganglia  aloiK,  or 
even  by  the  ganglia  of  the  two  posterior  or  anterwr  segments. 
Jn  the  sluggish  it  cannot  be  induced  without  the  head-ganglia. 
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Tbe  "sham-death"  in  intact  spiders  Is  a  complete  tetanus. 
With  the  supra  and  snb-cesophagent  ganglia  rcmiivcH  the  re- 
action  is  catncd  out  but  is  weaker,  in  at  least  one  of  the  active 
fipecies;  it  has  a  longer  latent  period  and  it  is  a  rbythmtcaily  in- 
terrupted tetanns.  This  reflex  is  probably  a  means  of  escape 
in  cmerBency,  aud  "conscious  volition"  can  have  nothing  to 
do  with  it  itnlesii  cooscioosaess  can  be  an  attribnle  of  eacb 
thoracic  ganglia. 

The  Peckbams  also  found  that  those  sptdet^  whicfa  carry 
their  cocoon  about  with  them  will  lake  up  a  pith-bailor  a  web- 
covered  shot  instead.  But  when  allowed  the  choice  between  a 
pith-ball  and  their  cocoon  they  take  the  latter  in  preference, 
pro\nded  they  come  into  contact  with  the  cocoon.  This  proves 
that,  since  these  spiders  carry  their  cocoon  underneath  their 
body,  they  arc  nnafalc  to  recognize  it  by  sight  alone.  Tactual 
stimuli  must  be  present  for  an  effective  perception.  They  also 
infer  that  the  mti.scular  s^nse  in  the.se  .spiders  is  poorly  devel- 
oped since  Ihcy  persist  with  much  diffictttty  in  carrying  about 
the  heavy  shot.  But  the  instinct  iu  which  this  act  finds  its 
setting  is  necessarily  so  strong  and  important  for  the  preserva- 
tion of  the  species  that  wc  should  be  slow  to  make  such  an  in- 
ference. However,  this  species  was  not  an  Oib-weavcr,  aud 
need  not  have  so  finely  developed  a  muscular  $cnsc. 

These  same  authors  have  published  three  different  articles 
(43  and  44)  on  Courtship  in  .spiders  of  the  family  AUidat. 
They  describe  and  give  drawings  of  the  antics  of  the  males 
aud  in  the  last  article  discu.ss  the  bearings  of  their  re$ult.s  on 
the  Darwinian  and  Wallacian  theories  of  selection.  They 
maintain  that  their  observations  uphold  the  theory  of  sexual 
selection  a.*  state<!  by  Darwin. 

McCook  (35  and  36)  in  his  many  articles  published  by  th« 
Philadelphia  Academy  of  Science  and  his  three  large  volumes 
"American  Spiders  and  their  Spinning  Work."  treats  their 
natural  history  with  special  regard  to  their  iudustr>-  and  habits. 
Of  special  interest  to  us  in  the  present  paper  is  the  fact  (hat 
he  counts  and  measures  a  few  webs  of  some  species  and  Snds 
evidence  of  considerable  variation.  He  also  brings  together  the 
previously  known  results  in  their  appropriate  places.  His  large 
works  arc  popularly  written,  and  although  be  is  anthropro- 
morphic  in  statement,  he  is  somewhat  loath  to  grant  intdli- 
gence  to  those  spiders  he  has  most  studied. 

Prof.  Eracrton  in  his  two  excellent  hooks  ( 19-40)  and  many 
earlier  articles  deals  with  the  structure  and  habits  of  spiders 
common  to  the  United  States  and  often  notes  as  well  the  varia- 
tion in  the  number  of  part.t  of  the  web,  together  with  interest- 
ing observations  on  the  sexual  instincts,  etc. 

Wagner  (67  and  68)  is  certainly   one  of  the  most  carefdl 
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writers  on  spider  babits  and  intelltgeitce..  His  mental  attitude 
toward  spider  activity  reminds  one  »lroDgly  of  that  of  Beibe 
toward  ants  and  bcc8.  They  are  looked  upon  pretty  much  as 
"reflex-machines."  As  suggested  above  he  finds  variations  in 
instinctive  activity.  These  are  great  emmgh  to  furnish  a  f<>o'.- 
hold  for  natural  selection.  He  gives  a  few  observations  which 
supporl  bis  view  that  such  variations  have  tlietr  origin  in  tlie 
germ-plasm.  He  is  certainly  right  in  explaiuing  many  of  the 
adaptations  as  instinctive.  But  in  denying  all  intelligent 
power  to  spiders  he  is  perhaps  taking  an  untenable  position. 

Prof.  Montgomery  C38)  with  much  painstaking  and  careful 
observation  has  described  the  mating  habits  of  many  of  our 
common  spiders.  Very  few  of  the  orbweavcrs  were  inclnded 
in  his  list.  He  considers  that  the  approach  to  the  female  by 
the  male  is  a  very  iuletesliiig  field  from  a  psycbological  point 
of  view.  He  holds  that  the  courtship  of  the  male  is  more  re- 
markable since  he  must  re-charge  the  palps  with  sperm.  To 
this  he  has  given  name  of  sperm  induction.  He  concludes  that 
the  male  is  guided  by  tactual  and  visual  stimuli  in  bis  search 
for  the  female  and  that  the  strongest  male  wins.  The  female 
exercises  no  conscious  choice  in  her  selection  of  the  male, 

L^caillon  (34)  de.4crii)es  the  nesting  habits  of  one  itpecies 
which  lives  inside  her  nest  with  the  young.  This  author  tests 
the  strength  of  the  maternal  instinct  by  separating  the  proper 
mother  from  her  yming  and  noting  her  attempts  to  replace  a 
foster  mother.  He  finds  the  maternal  instinct  strong  and  that 
it  lasts  for  some  seven  or  eight  days. 

Miss  Pritchett  (52),  in  addition  to  giving  n  good  bibliogra- 
phy and  a  review  of  the  work  already  done  on  ibe  senses  of 
hearing  and  smelt,  obtained,  by  careful  tests  with  a  tuntng-ibrk 
and  other  methods,  a  negative  result  for  hcariug  in  the  two 
spedes  tried.  She  thus  confirmed  the  results  obtained  by  the 
Peckhams  for  active  spiders.  Irritant  and  non-irritant  oils 
were  used  in  the  tests  on  smell.  Both  males  and  females  re- 
sponded to  both  these  even  when  the  palps,  hairs  on  the  tega, 
or  the  first  pair  of  legs  respectively,  were  removed.  Hence  the 
end-organ  for  the  perception  of  odors  must  be  distributed  more 
or  less  over  the  whole  botly. 

Methods  op  Stttdv. 

The  species  chiefly  dealt  with  in  the  present  paper  are: 
Argiopt  tramvtna,  Argiofie  riparia,  tlie  Shamrock  Spider— 
Epeira  Iri/olium,  the  House  Spiders — Eptira  Sdopttaria,  Ep- 
eira  strix  and  Epeira  patagiaia.  The  results  of  some  obsen-a- 
tions  on  a  few  other  species  will  also  be  given.  For  description 
of  mONt,  if  not  all  of  the  species  herein  mentioned,  the  reader 
is  referred  to  Professor  Emerton's  work  (ao)  whose  nomencla- 
ture  I  have  used  throughout. 
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The  first  problem  selected  for  solutioa  -was  the  delermiiiation 
by  actual  conol  and  otberwtse  of  the  range  of  vHriatton  between 
webs  made  by  different  members  of  the  same  species  as  well  as 
between  .'successive  webs  of  tbe  same  individual.  In  order  to 
do  this  most  conveniently  it  was  thought  best  to  bring  as  many 
spiders  as  possible  into  the  laboratory.  If  this  was  done,  they 
muM  be  given  water  to  drink  (.since  it  has  long  been  observed 
that  they  naturally  take  a  good  deal  of  water),  various  insects 
for  food,  and  suitable  places  to  build  their  webs.  The  plant- 
stalks  l>caring  the  nests  or  to  serve  as  main  supports  for  the 
webs  were  usually  placed  in  bottles  containing  water  and  these 
placed  on  tableH  or  wide  window-sills.  Other  sL-ilkK  were  placed 
near  so  that  the  spider  might  &nd  at  hand  as  nearly  as  possible  ' 
the  same  conditions  as  she  would  have  had  on  the  outside. 
Each  ipider  was  numbered  and,  since  many  different  rooms 
were  used,  some  very  large,  the  spiders  were  correctly  traced 
in  tuo6t  case.s  when  they  wandered,  as  they  often  did,  from 
their  assigned  places.  As  there  is  great  variation  In  size  and 
markings  between  the  iudividuals  of  the  same  species  that 
nay  be  brought  in  nt  any  one  time,  Ihcy  were  the  mure  ca^iily 
followed.  Daring  tbe  first  season's  work  almost  every  spider 
obiKTved  was  killed  and  preserved  in  alcohol.  These  were 
later  submitted  to  Professor  Kmerlon  for  identification. 

For  some  of  the  A.  Irantvena  (this  species  not  having  a 
nest  but,  white  not  at  work  standing  in  the  centre  of  the  web, } 
boxes  and  old  aquaria  frames  with  removable  glass  sides  and 
top  were  used.  However,  thc-te  were  soon  discarded  for  the 
reaiton  that  they  <;ften  led  to  the  building  of  an  abnormal  web. 
the  spider  bending  the  upper  half  almost  at  right  angles  with 
the  lower  if  tlie  top  of  the  ca.se  was  in  the  way.  Toward  the 
close  of  my  work  in  late  autumn  the  spiders  and  the  surround* 
ing  grass  were  well  sprinkled  with  water  from  an  atomizer. 
This  is  a  necessary  precaution  if  these  animals  arc  to  be  kept 
oonnal. 

Photographs  of  many  of  the  webs  were  taken  and  drawings 
from  some  of  these  will  be  given.  All  these  drawings  are, 
therefore,  very  accurate,  tbe  lines  in  the  negatives  being  very 
carefully  followed  in  each  case.  It  is  especially  difficult  to  get 
good  photographs  of  webs  unless  one  uses  Emerton's  method 
of  aprinkling  them  with  a  solutiou  of  shellac  in  alcohol.  This 
I  could  not  do  as  it  would  probubly  have  made  the  conditions 
surrouuding  the  spiders  altogether  too  abnormal. 

From  what  has  been  said  it  will  be  »een  that  the  various 
habits  and  instinctive  activities,  indicated  at  the  beginning  of 
this  paper,  were  open  to  observation  and  study,  both  in  the 
field  and  the  laboratory.  Many  observations  on  riparia.  espe- 
cially on  the  mating  habits,  were  made  during  tbe  last  season 
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near  Hoope&tou,  lUiooui.  It  abould  be  clearly  kept  in  tuod 
that  two  brief  seasons  are  too  »hort  a  time  in  wbicb  to  fUim 
data  wbicb  will  support  conclusive  generalizations.  It  bas, 
nevertheless,  seemed  wortb  vbile  to  publish  the  data  gatfaered 
together  with  the  tentative  concltisions  which  they  suggest. 


CaoiCK  OF  THK 


Place  for  a  Wbb,  thb 

RIAL  TOR  THH  NBST. 


Nkst  A»n  Matb- 


In  the  pseudo- scientific  literature  the  ittatemeat  ts  oAen  found 
that  spiders  exerciw  great  intdligcncc  in  choosing  tbe  place 
the  web.  The  diffcrcui  sorts  of  places  chosen  by  tbe  samei 
vidual  are  many,  and  it  is  well  to  look  into  tbe  matter  raon 
closely  before  believing  (Biiohncr  7a.  80.  p.  315)  "that  spiders 
know  just  where  to  place  their  web  in  order  that  most  insects 
may  be  ensnared  by  it.  Practice,  experience  and  reflexion 
must  also  guide  the  spider  in  the  important  choice  of  the  local- 
ity in  wbicb  it  shall  s^hu  its  web.  in  order  to  catch  tbe  largest 
amiiuut  of  prey.  Before  all  it  likes  those  places  where  the  rays 
of  the  sun  and  dancing  midges  may  be  united  with  the  possi> 
biliiy  of  a  bidden  retreat  for  itself,  or  where  a  slight  draught 
Wows  flying  insects  into  the  outspread  nest,  or  where  ihiit  at- 
tracts tliem." 

Indeed,  if  such  vere  the  case  we  might  well  say,  that  tbe 
spider  shows  tbe  highest  degree  of  intelligence.  But  while 
{notice  and  experience  may  be  worth  something,  my  observa- 
tions of  web  building  have  inchncd  me  to  accept  Wagner's 
(67)  explanation  as  nearer  the  truth.  The  determining  fac- 
tors are,  ( i )  The  place  where  the  particular  species  concerned 
habitually  jives  or  bunts.  (:)  The  shape  of  the  foundation  of 
the  future  ne.st.  and,  {^)  The  peculiarities  of  the  spider's  or- 
ganism. As  is  e\'idcnt  from  tbe  form  of  statement  Wagner 
speaks  primarily  of  the  nests  of  .spiders  and  not  of  their  webs. 
We  fail  to  see  in  the  above  any  room  for  any  psychic  factors 
other  than  those  which  may  be  called  instinctive.  In  placing 
tbe  web  imitation  of  tbe  old  by  the  young  is  impossible.  None 
of  the  young  of  the  species  here  considered  ever  see  tbe  old, 
and  if  they  did  their  rauge  of  acute  vision  is  too  limited  to 
allow  ihem  to  profit  by  the  example  of  the  old.  Apparently 
the  young  from  the  first  choose  the  place  for  their  web  in  the 
same  way  as  the  old.  To  be  sure,  they  mufit  be  governed 
somewhat  by  their  own  si7,e  for  upon  this  the  size  of  the  web 
in  a  measure  depends.  But  the  latter  is  also  determined  by  the 
place  cho.sen.  This  is  in  accordance  with  the  third  factor  men- 
tioned above.  Again,  although  spiders  wander  some,  the  large 
sluggish  kind  here  con.sidered  do  not  go  far.  Por  example,  a 
space  of  low  laud  near  a  brook  not  more  than  thirty  feet  sqnare 
had  at  one  time  17  £.  tri/clium,  12  A.  transversa,  2  A.  riparta. 


IBRTAX  POWRRS  OP  3PIDBRS. 


3»7 


I 


I 


3  E.  itrix,  2  E.  eoHimria.  besides  a  I«i^  number  of  more 
active  kinds.  The  second  factor,  the  shape  of  the  foundation 
of  the  fntute  nest  applies  a&  well  to  the  web.  It  is.  in  fact,  the 
most  important  of  all.  Concrete  examples  will  illtistnite  thi.t 
a.t  well  as  the  others.  A.  frattsifrsa.  No.  io6.  was  brought  in 
and  placed  in  the  same  hunch  of  grass  in  which  she  had  spun  her 
webs  in  the  field.  This  was  done  by  digging  up  enough  earth 
to  hold  the  grass  roots  in  place.  This  was  placed  in  a  small 
aquarium  frame  so  that  the  grass  stems  might  be  the  better 
supported.  There  were  no  glass  sides  or  top.  Her  first  at- 
tempt WSK  to  build  from  the  end  of  the  frame  to  the  top  of  the 
table.  In  this  case  a  line  from  a  to  6  in  Fig.  i  would  have 
been  the  top  borixontal  foundation  line  of  her  web.  Her  first 
web  spun  in-doors  was  in  the  grass  as  shown  in  Fig.  t.  This 
lay  in  a  plane  at  right  angles  to  that  which  the  first  would 
have  had.  She  l>egan  ihis  web  only  after  more  than  an  hour 
of  wandering  about.  Fig.  3  shows  her  third  attempt  and  sec- 
ond web.  This,  as  may  be  seen,  is  in  as  diBcrcnt  a  position  from 
the  second  aa  thiit  was  from  the  first.  Fig  3,  ghovs  her  third 
web.  mucb  smaller  and  higher  up  than  the  preceding.  Here 
she  spun  several  webs  and  then  the  last  one  from  the  side  of 
the  frame  to  the  top  of  the  table.  The  degeneratiou  in  the 
succesHive  webs  I  am  certain  is  due  largely  to  the  fact  that  she 
fband  less  and  less  firm  supports,  and  smaller  space  in  which 
to  hang  her  wet^  In  the  first  two  attempts  described  above, 
where  I  saw  her  choose  the  place  for  her  web,  her  method  was 
clearly  one  of  tr>'  and  re-try,  in  the  first  having  almost  laid 
down  the  third  line  to  the  web  and  yet  giving  up  for  that  day. 
£.  M/oUum,  No.  48,  wa.s  seen  to  ]jer»ist  for  some  time  in  an 
attempt  to  lay  down  the  fourth  foundation  line  in  such  a  way 
as  would  have  enabled  her  to  make  a  web  of  the  typical  form 
and  size.  Failing  in  this  she  seemed  to  make  the  most  of  the 
posdbilities. 

The  place  for  and  the  material  out  of  which  to  make  the 
nest  which  £.  trifolium  and  the  House  Spiders  use  would  seem 
to  be  chosen  in  exactly  the  same  niauner.  The  former  will 
bend  over  one  or  more  heads  of  grasi,  Fig.  4;  she  may,  and 
usually  does,  use  leaves  or  blossoms  of  golden-rod.  the  leaves 
of  birch  or  of  some  weed.  E.  itrix.  corlienria  and  angulaia 
usually  select  leaves  which  they  also  bend  into  a  bell-sbapcd 
nest.  Vet  E.  strix  may  use  the  blossom  of  Yarrow  with  no 
silk  lining  at  all,  tbc  leaves  of  ironweed.  or  pull  together  into  a 
bUDcb  some  heads  of  fine  grass.  She  even  occupies  the  aban- 
doned nest  of  E.  Iri/otium.  Any  of  them  may  make  use  of 
any  comer,  or  crevice,  which  will  furnish  them  with  the 
thygmotaclic  stimuli  over  the  surface  of  the  body  which  seem 
to  make  Ihem  feel  more  at  home.     This  would  mean  that  they 
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Wt   1  tr;>(ri«nti  Ihc  lit*!  '•fh   spoo  ladoora  by  yf  rjrfojw  irajinvrM,  No.  lOi. 

■      ■> »  O 
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tbt  nuin  ouLer  Apiral  ftpacc./.',^ih«  frr?  r«uc:  if.r. ^ the  Inucf  tevc;  cr  =  |]te 


lik<  all  ih«  Adti'r*  in  (hi»  4iiiclc  except  A  aod  ^ ,  !■  m  ftraviDv  hy  IJr-  U-  T-  T^m^ 
•m  frnm  pWoBXipli*  >»<let>r  ■)>' ■uthnt.    /.J  =  fooiidatlcin  lonc :  rT=m]l)i  u= 


turaluo  ■b«al:/.'i.'  =  «iliii  titb-iupporU.  and  o—t  rcprcKSI*  Ihe  tup  boricooUl 
lint  of  tbc  Aral  well  whicb  Nci-  to6*tleBip1rcl  lotfuitd- 

are  positively  lliygmotaclic  during  the  <Jay,  When  night 
comes,  they  move  out  and  stand  m  the  centre  of  the  web. 
Though  £.  tn/oiium  hahituatly  stays  Jn  the  nest  during  the 
day  except  when  wrapping  prey,  I  have  had  three  under  ob- 
servation which,  on  finding  no  convenient  place  for  a  nest, 
stood  in  the  centTe  of  the  weh  i  la  Ar^iopt.  detected  the  pres- 
ence of  prey,  and  wrapped  it  in  a  perfectly  normal  manner. 
Though  the  ue:^t  is  normally  3o°-4o°  from  the  vertical  and 
above  the  centre.  Fig.  4,  it  is  not  always  so.  It  may  be  bdow 
the  centre  or  to  one  side.  This  is  yet  another  indication  that 
its  location  may  be  a  secondary  consideration. 

It  is  evident  from  the  facts  just  given  that  the  species  beie 
considered  use  for  the  nest  whatever  place  aud  tuaterial  comes 
most  conveniently  to  hand.  Their  instinct  must  allow  them  a 
wide  range  of  selection.  Intelligent  choice  of  either  is  appar- 
ently out  of  the  question.  Wagner  (6S)  states  that  the  water 
qiider  {Argyrontla  aquafita)  shows  no  Eelectioii  of  water 
plants.  They  are  always  those  gathered  together  by  the 
elAStic  threads  which  she,  like  all  spiders,  always  spins  as  she 
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Pio.  a. 
Tbc  letesd  web  niid*  by  Kd.  KA)»doe«.  Note  the  tUStreiK*  trDBIbclIiM.  Pls-l. 


FIG.  3. 
Tb«  iklfd  w«b  nude  hy  Ho.  106  iB-doon,    The  «>c€«  of  tlikiigc  of  pUce  ia  mMbt^. 
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wanders  round.  She,  like  the  spiders  above,  may  build  in  a 
plant,  in  a  depression  in  a  piece  of  rotten  wood,  or  in  aa  empt; 
shell.  Such  was  bU  explanation  or  McCoolc's  observationa 
on  the  Turret  Spider  which  was  found  to  hsvc  made  use  of  the 
cotton,  used  by  the  collector  to  close  au  opening  in  the  lowct 
part  of  the  spider's  turret,  for  a  part  of  its  uudergroaod  dwell- 
ing. 

Tr8  Maknbr  of  Building  tub  Wrb  and  its  VAJtiATiONS- 

The  preceding  section  has  led  us  naturally  to  wonder  if  the 
spider  shows  a  like  adaptation  in  the  actual  making  of  the  xveb. 
As  is  clearly  evident  from  what  has  been  said  of  early  writer* 
on  spider  habits,  the  manner  in  which  spiders  build  their 
nebs  has  been  fairly  well  known  for  a  century  or  more.  There- 
fore, the  aim  here  will  be  more  to  emphasize  the  variatiotis  to 
be  found,  giving  only  such  other  facts  as  are  necessary  to  fur- 
nish a  sufficient  settiug  for  those  in  which  we  are  primarily 
in  I  e  rested. 

Before  proceeding  with  the  variations  to  he  found  in  vetb 
building,  it  will  be  well  to  fix  upon  some  of  the  terms  used  in 
th«  desaiptbn  of  the  web,  I  shall  use.  so  far  as  possible,  the 
nomenclature  of  McCook  (35,  I,  p.  54).  That  part  of  the  web 
marked/,  i..  Pig.  i.  is  the  foundation  zone  where  are  placed  the 
fbundatton  lines,  usually  stronger  than  the  other  lines.  The 
radii,  rr,  are  the  lines  radiating  from  the  centre.  The  spiral 
space,  ss.  Isthatof  themain  outerstpiral.  The  space,  /.  x,.  is  the 
free  zone.  The  inner  zone  is  indicated  by  h.  s.  over  which  the 
spider  is  standing. 

The  spider's  first  task  is  to  lay  down  the  foundation  tines  of 
the  web.  She  may  be  able  to  walk  completely  round  the  place 
]n  which  she  has  chosen  to  place  her  web.  If  so,  she  holds  the 
thread  away  with  one  hind  claw  from  the  objects  on  which  she 
is  walkiug,  pulls  it  taut,  fastens  it  at  the  corners,  and  she  has 
the  sides  of  her  web.  These  may  be  three  or  more.  If  she 
must  bridge  over  a  chasm,  she  does  so  by  feeding  out  a  loose 
thread  from  her  spinnerets  with  her  hind  claws  until  it  strikes 
some  object.  In  the  semi-darkne»  in  which  I  watclie<l  my 
spiders  I  learned  to  expect  that  the  spider  would  make  a  start 
directly  if  she  began  to  move  the  hind  feet  in  this  feeding-oat 
manner.  Uer  tactual  sense  is  so  acute  that  she  detects  the 
moment  (he  thread  strikes,  at  ouce  draws  it  taut  and  travels 
along  it.  Some  writers  have  claimed  that  the  spider  allowed 
the  wind  to  pull  out  this  thread,  she  only  starting  it;  others 
have  thought  that  the  spider  threw  it  out  with  force  enough 
to  carry  it  the  required  distance  and  attach  it  to  some  object. 
But  Kennel's  (32)  observations  are  in  favor  of  the  method 
first  jvtated,  and  I  have  sieen  Irantvena  repeatedly  feed  out  the 
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thread.  Tbc  distances  bridgcdarc  too  great — ^bcitig  sometimes 
30-40  feet. — to  tie  explained  by  eitherof  the  other  methods.  It 
will  be  seen  that  by  this  means  t'nc  spider  may  travel  from 
place  to  place  through  the  air  as  well  as  make  Hupports  for  her 
Ifeb.  The  spider  varies  from  one  method  to  the  other  sup- 
posedly because  of  the  character  of  the  objcctfi  on  which  she 
builds.  In  case  webs  are  hung  to  horizontal  threads  bridgint; 
wide  spaces,  these  threads  are  doubled  and  redoubled  aatil 
they  arc  remarkably  strong. 

In  making  the  web  the  main  supports  are  the  first  to  be  put 
in.  Kirbyand  Spcnce  (33  a.  p,  231)  suggest  that  some  spe- 
cies may  put  in  some  of  the  radii  first.  A  single  observaiioa 
of  E-  ubfieiana  would  point  to  the  same  as  l>eing  true  of  this 
species.  Then  the  spider  lets  herself  down  from  about  the 
middle  of  (he  horizontal  supjKirt  at  the  top  and  tbu.s  forms  the 
first  of  the  radii.  After  this  the  radii  arc  put  in  from  the  cen- 
tre, the  spider  walking  along  an  old  ray  and  holding  the  one 
jnst  )>cing  spun  out  with  one  foot  »o  that  it  will  not  touch  and 
adhcic  to  the  one  she  is  walking  on.  After  fastening  it  to  one 
of  (he  .tide  .Mipports  she  walks  back  along  it  and  perhapit 
doubles  it  as  she  returns.  The  order  in  which  she  puts  in  the 
rays  is  not  without  inicrcst.  The  general  plan  U  to  alternate 
from  aliove  to  below  the  centre  and  from  left  to  righ*.  though 
Ibis  order  is  not  a  rigid  one.  Some  have  said  that  the  spider 
has  no  appearance  of  measuring  on  the  supports  in  order  to  see 
where  to  fasten  the  radii.  My  observation  is  that  sbc  docs 
have  such  an  appearance.  Spider  Xo.  to6  saw  fit  to  cut  some 
of  the  lower  radii  which  ait  Gr^t  put  in  would  have  thrown  the 
lower  part  of  her  web  much  out  of  line,  Fig.  i.  She  did  this 
by  cutting  Ihein  at  the  outer  ends  and  swinging  down  on  them 
until  she  struck  the  grass  below.  This  mnde  the  entire  web 
lie  more  nearly  in  the  same  plane.  After  the  radii  were  all  in 
No.  106  proceeded  to  tt;st  th<aiu.  Her  manner  of  doing  this 
was  to  face  in  turn  each  group  of  radii  and  pull  sharply  sev- 
eral times  after  which  she  strengthened  some  of  them.  Above 
and  beliiw  the  centre  in  Fig.  i  may  lie  seen  three  or  four  radii 
which  arc  unusually  strong.  This,  as  well  as  the  number  of  radii, 
indicate  that  the  spider  in  building  her  web  balances  one  side 
against  the  other.  In  the  above  example  the  grass  supports 
were  probably  somewhat  less  stable  than  is  usually  true  of 
ibo>c  used  by  .<pi<leis  in  their  natural  habitat.  Yet,  judging 
from  the  finished  product,  cases  not  unlike  this  happen  ou  the 
outside  as  well.  No.  106  found  that  at  one  time  she  needed  a 
sub-support./.'  s.'.  Fig.  1,  andstopticd  to  put  this  in,  taking  up 
the  interrupted  work  again  at  the  right  place.  Her  next  step 
was  to  put  in  the  spiral  from  the  centre  out,  Fig.  4.  This 
serves  her  for  a  guide  when  she  later   begins,  usually  at  the 
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lower  onter  edge,  to  put  in  th«  sticty  spirals.  The  guide 
lines  are  cut  cut  as  they  arc  reached  hy  the  spider  when  she  ix 
putting  iit  the  sticky  parallel  lines.  As  she  places  these  latter 
we  see  that  now  if  ever  the  spider  needs  all  of  her  eight  claws. 
One  cannot  but  believe  that  here  there  is  need  of  the  nicest 
coTieUtion  of  tactile  and  tnu-scutar  sensations  together  with  the 
most  delicately  co-ordinated  muscular  contr&ctioua.  It  ii  » 
revelation  to  see  an  /i.  artgu/aia  tn  almo^  total  darkness  fast- 
teuing  these  outer  spirals  to  the  radii  at  the  rate  of  almost  one 
per  second.  Id  fact  spider.s  are  said  by  most  writers  to  spin  as 
perfectly  iu  the  dark  a.-i  in  the  light.  They  must,  therefore,  be 
guided  largely,  if  not  n-bolly.  by  tactile  and  motor  cues.  There 
can  be  no  doubt  tliat  here  the  spider  measures,  one  claw  always 
marking  the  place  where  tbe  spiral  is  clamped  to  the  ray  by 
the  spinnerets.  All  my  ohsen'ations  would  indicate  that  in 
putting  in  these  outer  spirals  the  spider  goes  round  in  a  direc- 
tion coutrary  to  the  bauds  of  a  watch  having  put  in  tfa«  guide 
lines  in  the  opposite  direction. 

Before  quite  reaching  the  centre  the  spider  ceases  to  put  in 
onter  spirals  and  to  cut  out  the  guide  lines  which  here  are  verj' 
near  each  other.  This  .*pace  without  spiniU  is  the  free  zone, 
/.  *,.  Fig.  I.  It  is  left  so.  according  to  McCook  (35.  I.  p.  58), 
in  order  that  the  spider  may  easily  pass  from  one  side  of  the 
web  to  the  other.  The  few  cases  I  have  seen  would  indicate 
that  the  spider  may  perform  this  act  very  quickly. 

After  the  ]»ral]el  lines  arc  all  in  the  Argiope  spread  tbe 
spinnerets  and  plaster  or  dam  the  oentrc  with  wide  strands  of 
web.  As  they  have  no  nest  and  habitually  stand  in  the  centre 
of  the  web  this  give.s  strength  to  the  web  and  also  a  shield  to 
stand  behind,  Fig.  6.  However,  this  darning  of  tbe  centre  is 
often  omitled.  The  Epeirat  do  not  pla-^ter  <)ver  the  centre  bat 
gnaw  out  the  furz  collected  there  in  drawing  taut  the  radii, 
etc..  Fig.  5.  Fig.  4  shows  a  failuie  to  do  this.  But  befoie  tbe 
A'gwfie  take  their  position  in  the  centre,  they  go  directly  be- 
low and  turning  round  to  pass  upward,  spread  the  spinnerets, 
throw  the  abdomen  from  side  to  .side,  and  make  tbe  i^ig'ag  or 
"winding  stair,"  Fig-  6.  There  is  also  an  upper  half  to  this 
structure.  Vet,  asisshowu  in  several  of  tbe  figures,  the  whole 
or  a  purl  of  this  is  frequently  absent,  the  upper  half  more  oflea. 
Male  spiders  oi  A.  riparia  have  sometimes  the  faintest  .saggev 
tion  of  a  /.ig73g. 

The  function  of  this  part,  according  to  McCook.  is  to 
strengthen  the  web.  May  it  not  be  also  to  aid  these  .silver, 
black,  and  yellow  spiders  as  they  stand  astiJdeof  the  zigzag  to 
a  better  mimicry  of  the  plants  about  them,  and  thus  be  neither 
conspicuous  marks  for  birds  nor  apparently  different  from  ob- 
jects which  insect  prey  alights  upon  ?  However,  it  ia  so  iucon- 
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Fig.  4. 

FIf  ■  4  npreaenU  ■  haK-Snldied  web  of  Bftira  trifotimm  ibowlaf  the  (uMc  Uacs. 
f.  I-,  alao  the  IbIIbtc  to  ^nair  ont  the  fan  in  the  center. 


Fig.  5. 

TU*  and  Kg.  4  ihow  the  imperfect  aeit  this  *pider  often  makea,  u  well  u  ber 
««ha1  poAitlm  witb  one  fore-clftw  on  the  sigDAl  tbread.  i.  /. 
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Slant  that  ila  value,  whatever  it  may  be,  is  at  prSS^^smot^ 
what  questionable. 

Mauy  of  the  webs  of  Argiepe  have  what  are  called  side- 
scr«:u»  or  guards.  One  such  is  shown  in  Fig.  9,  Tbcsc  serve 
for  protection  and  to  cause  iosects  to  fall  into  the  web.  They 
Vi-otild  seem  to  be  absent  whenever  there  are  no  suitable  objects 
near  by  to  which  to  fasten  the  threads.  They  have  been  ab- 
sent in  whole  or  part  from  most  of  the  webs  I  have  seen. 

Another  adaptation  not  always  requited  is  to  tie  back  the 
grass  in  order  to  make  a  place  for  the  web.  This  is  done  by 
E.  In/olium  as  well  bs  by  the  Afghpe. 

The  webs  of  nil  spiders  here  considered  have  a  normal  slant 
of  about  30"  from  ihc  vertical.  This  slant  is  of  much  service 
to  the  spider.  The  web  catches  fallinj;  objects  as  well  as  flying 
ones.  A  more  im[x>rtant  consideration,  however,  is  that  when 
the  insect  is  cut  out  it  swings  free  from  the  web,  hangs  to  the 
spinnerets  and  bind  claw  of  the  spider,  and  can  be  more  easily 
carried  up  to  the  centre  or  to  the  ncsi.  They  have  an  awkward 
time  of  it  if,  as  I  have  seen,  they  attempt  to  carry  the  insect 
on  the  upper  side  of  the  web.  The  webs  vary  within  the 
widest  limits  as  regards  slant.  That  the  slant  given  to  the 
web  is  of  the  hit  and  miss  aoit  with  the  constant  corrective  of 
the  general  instinctive  tendency  toward  the  normal  position,  is 
evident  from  what  was  said  above  of  No.  106.  No.  33  of  the 
same  species  spun  a  scries  of  some  io-i3  webs  in  the  same 
branched  twig  and  uo  two  had  the  same  slant. 

The  repair  of  wehs  by  spiders  has  furnished  material  for 
much  discussion.  This  seems  to  follow  the  same  method  as 
the  building  uf  the  web  as  a  whole.  My  spiders  appear  to  il- 
lustrate again  what  Wagner  ha.s  pointed  out  for  nests  of  his 
v.'atcr  spiders.  He  purposely  injured  the  nest  to  see  what  the 
spider  would  do.  Their  method  of  repair  was  hke  the  mak- 
ing of  an  entire  nest.  Where  the  spider  would  be  expected  10 
use  her  itiielli)ft^n<^e  she  does  not.  In  repairing  the  web  Ar^iepe 
may  put  in  the  repair  at  a  dilfercnl  slant,  suggesting  that  she  is 
proceeding  by  her  method  of  building  an  entirely  new  web. 
Often  one  sees  webs  <^(  Argiope  with  two  zigzags,  I'ig.  6.  This 
^ows  bow  stereotyped  is  the  connection  between  different  acu 
of  the  web-spinning  process.  The  two  zigxags  indicate  that  the 
spider  io  making  the  new  web  felt  compelled  to  complete  a  new 
Mgxag  though  she  had  not  cut  out  the  old  one.  This  cutting 
Bway  of  the  old  web  is  the  ]>oint  at  wliich  ProlL  Kmertoo 
thinks  the  spider  offers  us  one  of  her  very  best  examples  of  in- 
telligence. When  she  comes  to  the  lost  act,  the  making  of  the 
ligzag.  which  now  she  need  not  do,  a  second  one  is  put  in,  and, 
as  shown  in  Fig.  6,  it  often  does  not  coincide  with  the  first. 
These  two  zigzags  are  often  found  in  A.  riparia  webs  in  a 
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A  liliolOKr«iih  oi  Na-  33.  Argief^  ttitnif^ia-  This  nhowii  Ihr  citiick  sdjlplAllon  of 
which  (hii  tpiri^r  is  c*p4bfv.  <$c«  VK^  \ty-J  NotMhr  dtmhlr  iIirtBf  mnJi  '«Mljimrd 
ccsltf  behind  uhlch  ilir  t[>tdtr  ii  tmiullnn  .  alto  ihc  widt  Mttnd  whl^h  Ih*  tpldtt 
tann  at  ihcf  bailed  ibc  fly  ovtt  the  web  :  rbvtvtapped  II y  and  the  *t rand  vrllb  whkh 
»hv  aiichorvd  it  Iq  thr  cvtitTt     Shf  hax  (wit  fe«i  on  Ihia  aocbor  Ihfcad- 

stal«  of  nature.  Ifthe  animal  were  exercising  Intelligent  con- 
trol would  she  do  tbis.>  Agsin.  theact  just  preceding  the  mak- 
ing of  the  /.igzag,  that  of  "darning"  the  centre,  an  I  have 
called  it.  is  gone  through  with  in  the  same  way  until  the  cen- 
tre is  so  well  "damed"  that  the  spider  on  the  other  side  is 
hardly  visible.  Fig.  6,  The  fixed  sequence  of  tactual  or  mus* 
cular  impressions  (or  both),  which  guides  the  spider  in  making ' 
the  web  at  first,  probably  impels  her  to  go  through  all  the  re- 
maining parts  of  the  process. 

The  young  of  spiders  are  said  by  some  to  build  imperfectly, 
but  both  Blackwall  and  Wagner  deny  this,  Romanes  (55.  pp. 
216.  217).  The  webs  of  the  young  are  small  but  very  perfect. 
I  refer  especially  to  the  young  of  /:.  i<lopetaTia.  I  have  seen 
many  of  these  spinning  their  webs  in  torn  places  of  the  webof 
a  larger  spider.  They  work  as  rapidly  as  the  old.  and  the  fin- 
ished web  is  as  perfect.  Indeed,  according  to  my  own  obser- 
vations and,  as  I  have  seen  staled  elsewhere,  their  webs  may 
be  more  perfect  than  those  of  the  old.  This  might  well  be  from 
the  fact  that  the  sticky  lines  of  the  web  are  not  pressed  together 
by  their  slight  weight,  and  the  web  being  so  small  (often  no 
larger  than  a  huir-dollar),  it  is  not  so  dflicult  to  Bnd  a  suitable 
niche  for  it. 
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There  are  thus  many  adaptations  to  particular  circuiustaii<«& 
lo  be  seen  in  tbe  above  examples,  which  I  believe  are  fairly  typi- 
cal. Many  spiders,  no  doubt,  find  vrcalc  supports  for  their 
webs,  as  must  have  been  the  case  with  No.  106.  There  can 
be  little  doubt  that,.iincc  spiders  of  even  the  same  speciwi  must 
build  where  the  surroundings  arc  widely  difTercnt,  they  roubt 
have  (his  instinct  so  plastic  in  certain  particulars  that  the  indi- 
\HduBt  csn  make  much  use  of  the  "trial  and  error"  method 
This,  as  will  be  shown  later,  need  not  involve  conscious  adap- 
tation. Yet  where  the  conditions  are  such  that  there  can  be 
less  change,  as  gravity  forexample,  and  certain  directions,  after 
the  centre  of  the  web  has  been  once  located,  the  actions  are 
more  stereotyped  and  fulfill  in  part  the  re<]uiremeotsof  "tro- 
pisms." 

A    yUANTITATIVS    MUASURE    01'     TlIK    VaKIAJJIUTV     OF     IN- 
STINCT  AS   DETERMINED    BV   CotlNTING   THE    ELEMENTS 

IN  Parts  of  Wriis. 

In  order  to  get  a  more  exact  measure  of  the  amount  of  varia- 
bility in  this  weh-biiilding  instinct,  counts  of  five  diScrcDt 
parts  of  the  Orb- web  were  made.  These  were  as  follows :  { t ) 
the  number  of  supports  or  altadiments  to  objects;  (2)  the 
number  of  radii;  (3)  the  number  of  outer  spirals  above  the  cen- 
tre :  (4)  the  number  of  outer  spirals  below  theoenlre;  (5)  the 
number  of  inner  spirals  inside  the  free  zone.  As  maoy  isucces- 
sive  webs  as  possible  ivere  obtained  from  each  individual 
spider.  Series  for  .-i.  tramvena  and  £•  trifolium  for  both  in- 
and  out-of-doors  were  obtuincd.  With  E.  nlopetaria  separate 
counts  were  not  necessary  for  the  reason  that  she  is  efjually  at 
home  in  either  place.  A  few  counts  were  made  for  different 
individuals  of  E.  strtx.  pafogiata,  anikaritt  and  A.  riparia. 
As  the  tatter  is  very  closely  allied  UtA.  transtvrsa,  and  my  gen- 
eral observations  have  been  perhaps  more  extended  with  her 
than  any  other,  I  am  certain  that  what  is  shown  lo  be  true  of 
the  transversa  webs  will  be  found  to  be  true  of  riparia  when 
actual  counts  are  made.  "Outside"  and  "inside"  indicate 
that  the  webs  were  spun  either  in-doorsor  out-of-doorv.  Av. 
stands  for  the  average,  M.  V.  the  mean  variation,  and  Ex.  V,, 
the  extreme  variation. 
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Id  making  np  the  above  tables  care  bas  been  taken  to  leave 
otit  a  very  few  of  the  most  irregular  webs  made  by  spiders 
either  in-doors  or  out-of-doors.  Such  irregularities  were  clearly 
due  to  very  bad  weather  or  to  abnormal  phy^ological  condition. 
The  most  important  part  of  each  table  is  the  number  of  radii. 
The  outer  spirals  above  and  below  come  next  in  value.  The 
supports  and  the  inner  spirals  were  most  difficult  to  count  and 
are  of  least  value.  It  is  not  at  all  difficult  to  see  from  the 
ntMve  tables  that  there  is  great  variation  in  the  number  of 
parts  of  the  spider's  web.  The  M.  V.  rarely  falls  below  ten  per 
cent,  of  the  average  and  much  ofteuer  is  much  larger.  The 
statement  often  found  that  "spiders  build  their  webs  with 
almost  mathematical  precision"  needs  qualification.  To  be 
sure,  the  members  of  the  same  species  build  a  web,  at  any  rale, 
of  gtHrru,  if  not  spetific  value,  if  we  make  the  web  our  basis 
of  cla>isificatton.  But  this  value  depends  on  the  general  ar- 
rangement of  the  parts,  the  size  of  threads  used,  and  the  pres- 
ence or  absence  of  certain  parts.  It  could  not  be  determined 
from  the  number  of  parts  alone.  Rainbow  has  therefure  rightly 
objected  to  making  the  web  of  taxoaomic  importance,  especially 
those  spun  under  other  than  normal  conditions.  There  is  too 
much  variation.  Changes  probably  both  external  and  physio* 
logical  demand,  as  we  have  seen  in  the  concrete  examples  of 
the  building  of  the  web.  changes  of  procedure  from  the  indi- 
vidual. There  is  greater  variation  in  the  results  obtained  from 
^•ebs  spun  in  the  laboratory  than  from  those  .""puu  outside. 
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But  the  number  of  spiders  is  verj'  diBcrent.  Wc  do  not  know 
but  that  this  difi«rence  would  be  diminished  by  usiuf;  a  largtr 
number  of  spiders.  Again,  on  the  inside,  wery  bit  of  the  vr«t) 
wail  usually  toni  away  by  roe  each  evening.  Outside,  the 
spider  did  her  own  tearing  clown  of  the  old  web  l>efore  building 
a  new  one.  From  what  tittle  I  have  observed  of  this  tearing 
down  the  spider  in  many  cases  leax-es  intact  the  old  foundation 
lines.  Combining  these  conditions  with  (he  change  from  out- 
of-doors  to  in-doors  the  greater  variation  is  not  surprising. 

The  results  for  individual  spiders  show  that  tlit;  variation  is 
in  part  an  individual  matter.  It  is  due,  in  large  part  at  least,  to 
parlicular  condition.t  which  the  individual  iu  question  must 
meet.  That  this  factor  of  variability  between  successive  in- 
stinctive acts  of  the  same  individual  appears  in  all  the  impor- 
tant tables  above  is  of  great  significance.  This  would  scem  to 
be  a  much  better  measure  of  variability  than  the  variation 
found  to  obtain  between  a  single  instinctive  act,  performed  but 
once  by  a  single  individual  of  the  same  species,  for  example, 
the  bending  over  of  a  blade  of  grass  to  make  a  cocoon.  Prof. 
Davis  (15,  p.  47)  has  proposed  such  a  uiea.snre  of  the  varia- 
bility of  instinct.  Indeed,  he  has  found  such  by  measuring 
the  length  of  the  fold  in  the  blade  of  grass  which  the  unknown 
spider  uses  for  its  cocoon.  Uis  abstract  E  quote  in  full:  *'A 
series  of  222  nests  of  another  species  of  spider,  which  binds 
grass  or  sedge  blades  in  a  peculiar  fashion  to  form  boxes  tot 
the  protection  of  its  eggs,  was  exhibited  and  a  preliminary 
report  on  the  variations  and  iheir  causes  was  presented. 
Marked  individual  differences,  including  .-wveral  anomalous 
types,  appear,  which  probably  represent  <apart  from  accidental 
variations  due  to  mechanical  condition.t)  both  variations  in  in- 
stinct and  ingenious  'accommodations'  to  unusual  conditions, 
Vaiiations  in  length  of  the  regular  tuodal'  forms  conform 
closely  in  their  distribution  to  the  normal  curve  of  frequency. 
In  spite  of  the  undoubted  presence,  in  this  case,  of  numerous 
factors  which  it  is  difBcult  to  eliminate,  it  is  thought  that  an 
objective  measure  of  the  variability  of  instincts  may  be 
possible," 

How  much  of  this  variation,  one  would  like  to  ask.  is  due  to 
the  size  and  age  of  this  unknown  spider  or  the  difference  in 
the  width  and  thickness  of  the  blade  of  grass?  That  some  0I 
the  variabihty  shown  in  the  above  tables  and  in  other  portions 
of  this  paper  is  due  in  pare  to  similar  causes  I  have  no  doubt. 
This  will  be  made  clearer  by  the  curves  given  below,  fntil 
we  can  get,  however,  successive  products  of  the  same  instinct- 
ive act  by  the  same  individual,  and  prove  that  such  give  ns 
variation,  there  is  not  much  progress  to  be  hoped  for  in  arriv- 
ing at  a  satisfactory  quantitative  measure  of  the  variability  of 
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At  any  rate,  careful  observation  of  the  behavior  of 
3cr  in  the  performanc*  of  these  instinctive  acts  is  very 
desirable.  This  bas  not  yet  been  done  for  the  making  of  the 
oooooo  above  referred  to. 
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Fig.  7. 

A  T«j»f*ieun  llle  ilUtTlbutSoQ  &!  the  nunibct  oE  i^pjiorti  iu  ii"  webiiar  y^E.fryMiitm 
tpldcti  In  IhE  (it Id;  n  iht  ■niiir  o(  ti  wrli»  o(  n  A  ic.'ifrlana  ,  C  of  Ihe  ndii  of  Ihe 
A-  frrA'/rJiH  Eo  A-  Oaf  ibf  radii  of  ^3  nrbt  of  M  .4.  r«i]Hrxv^-iBiii  ibv  iirld:  K  of  tb* 
Oolff  Hj-lralA  cbflvw)  or  Ibc  A'.  irli>/tloria  In  B;  I'  o(  the  OuttrSplrBU(ii1>nvcJ  o(  tbc 
Mime  web»  it  ill  K;  And  G  or  Ibc  didrlbuliou  of  tlie  immbct  r>f  luaer  !4f>it*l*  of  ibe 

Id  Fig  7,  A,  H.  C,  D,  K.  F,  G.  will  be  found  a  graphic  rep- 
resentation of  the  distribuiion  of  the  number  of  elements  in  the 
p.iits  of  the  web  by  the  method  of  surface  frequency.  The 
number  of  elements  is  represented  on  the  base  line  in  inches. 
The  number  of  times  this  number  of  parts  occurs  iu  the  webs 
is  indicated  hy  distances  in  inches  above  the  buse  tine.  Only 
s  few  of  the  diagrams  that  could  be  made  from  my  data  will  be 
represented  here.  The  terms  used  in  connection  with  each 
cun'e  are  made  intelligible  by  the  preceding  tables,  The 
above  curves  show  more  clearly  than  the  tables  which  pre- 
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ced«  the  great  amount  of  variation  to  be  found  in  the  webs 
spiders  The  supports  and  inner  spirals  vary  within  much 
uarrowei  limits.  If  we  bad  cases  enough  it  is  possible  that 
these  curves  would  all  more  closely  approximate  the  curve  of 
normal  probability  for  mental  traits.  They  might  not  show 
what  »ome  of  them  seem  now  to  show.  For  example,  tn  D, 
representing  the  radii  of  ^.  transxma  in  the  field,  there  are 
really  two  curves,  lliat  is.  the  curve  which  we  should  expect 
for  an  animal  that  is  at  the  present  time  developing  two  sepa- 
rate types  of  habit  in  this  Te!ipect.  However,  as  separate  cal- 
culation shows,  these  separate  rises  in  Ihecurve  are  due  to  tbe 
fact  that  I  have  combined  two  separate  counts;  one.  tbe  6rst 
made  late  in  the  season,  and  the  second  made  the  next  year 
but  much  earlier  in  the  season,  It  is  probable,  then,  that  the 
age  and  size  of  the  spider,  the  season,  and  possibly  other  fac- 
tors, make  it  advisable  to  control  the  conditions,  if  possible, 
a  little  more  carefully,  at  least  to  take  cognizance  of  their  pres- 
ence, in  the  interpretation  of  results.  However,  the  curx-ea  do 
not  make  il  impossible  that,  so  far  as  parts  of  tbe  web  arc  con- 
cerned, new  habits  might  arise.  As  pointed  out  on  pp.  310,  314, 
both  this  variation  and,  indeed,  the  possibility  of  the  deA'el- 
opment  by  a  single  .species  of  two  types  of  habit  arc  not  totally 
new  suggestions.  Emerton  (20)  in  a  number  of  places  iu  his 
recent  book  states  that  the  uumher  of  radii  for  certain  species 
varies  between  given  limits.  McCook  (35,  I.  p.  107  ff.)  also 
has  counted  and  measured  the  webs  of  a  number  of  different 
species.  This  same  writer  also  states  that  certain  E.  Inaranfa 
aud  other  species  often  spin  threads  across  the  open  sector 
ustially  left  free  by  this  species.  He  suggests  that  here  there 
may  be  a  development  into  two  different  types  of  habit.  How- 
ever, no  one  (except  Prof.  Davis,  as  indicated  above,)  so  far  as 
the  writer  knows,  has  undertaken  by  this  or  any  other  means 
to  obtain  a  quantitative  measure  of  tbe  variability  of  instinct. 
In  this  connection  occurs  the  very  interesting,  if  at  present 
insoluble,  question  as  to  whether  function  precedes  structure 
in  development.  The  above  facts  suggest  thai  change  of  fiinc- 
tiou  may  lead  the  way  in  the  development  of  new  structures 
or  species.  The  nervous  system  being  the  most  plastic  tissae 
in  the  body  might  naturally  be  expected  to  lead  in  those  acci- 
dental or  other  changes  that  give  an  opportunity  for  tbe  work- 
iug  of  natural  selection. 

The  Time   ok  Spinning   thk   Web  and  thk  STiHin.D3 
WHICH  Sets  the  Web-spinning  Act  Going. 

It  was  not  long  after  my  counting  of  the  parts  of  the  web 
began  that  I  was  curious  to  know  just  when  the  web«  were 
spun,  especially  by  the  Argiope  and  E.  fri/olium.     I   often 
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viaited  these  spiders  in  the  laboratory  in  the  evening  and  first 
part  of  the  night,  but  found  that  they  did  no  more  than  move 
about  a  little.  Two  transvenas  which  were  in  the  field  did 
nothing  during  the  first  part  of  the  night.  This  was  not 
true  for  E.  schpelaria  and  angulala.  the  young  of  which  spin 
at  moiit  any  time  of  day,  while  the  old«r  oues  of  these  species 
usually  spin  at  nightfall. 

As  a  result  of  the  above  observations  I  began  to  watch  at 
three  A.  M.  On  the  first  morning  Nos.  to6,  105,  and  119,  all 
fmnsvfrsas.  began  to  move  at  about  the  same  time.  Nos.  98 
aad  99,  E.  sd^fif/aria.  moved  about,  although  they  bad  spuu 
webs  at  four  r.  M.  on  the  day  previous.  This  was  at  5.30  A. 
M.  about  the  middle  of  October.  On  the  following  morning 
the  same  reaction  to  the  first  appearance  of  dawn  was  noted. 
One  i6'Candlc  power  incandescent  lamp  was  left  burning  some 
twenty  leet  distant.  This  may  account  for  the  fact  that  No. 
106  began  before  5  A.  M.  on  two  later  occasions. 

On.  Aug.  17th  of  last  year  I  visited  eleven  W.  rifian'a  in  the 
field  at  5.30  A.  M.,  and  found  all  but  two  with  the  webs  about 
two-thirds  finished.  These  two  had  apparently  just  fiui^hetl 
spinning.  This  was  an  agreement  that  I  had  hardly  looked 
for.  Agoin.  in  the  month  of  September,  1  visited  oilier  welw  at 
5.30  A.  M.  and  found  one  £.  trifotium  and  three  A.  Iratinrrsa 
with  webs  not  quile  finished.  Prior  to  thi.t  I  had  noted  that 
an  early  morning  rain  had  stopped  several  A.  riparia  at  about 
the  same  stage  of  progress  in  the  making  of  their  webs. 

Most  of  the  above  facts  seem  to  suggest  that  a  common 
stimulus  which  sets  them  spinning  is  the  amount  of  light.  It 
is  hoped  in  the  future  to  determine  this  matter  by  actual  ex- 
periment. With  A.  traHsv€Tia  and  A.  riparia  this  would  .seem 
to  be  when  dawn  begins  to  break,  with  E.  stlopetaria  and 
H.  angulata  when  twilight  gives  way  (o  darkness  or  perhaps 
in  the  morning  as  well.  I  tore  away  the  webs  of  Nos.  98  and 
99  at  about  the  lime  in  the  evening  fiir  them  to  build  if  they 
were  going  to  do  so.  They  spun  the  next  morning  with  the 
tramv^rsas.  At  any  rate,  so  far  as  this  study  has  gone,  there 
seems  to  be  a  pretty  definite  reaction  in  this  regard.  Of  course, 
one  cnnnol  be  absolutely  certain  that  light  was  the  stimulus, 
bnt  the  coincidences  point  in  that  direction.  Changes  in 
weather  and  other  conditions  modify  this  reaction. 

The  above  agrees  well  with  what  Prof.  Emerlon  (20,  p.  i6i> 
says  of  the  three  House  Epeirae  of  which  E.  stlopetaria  is  one. 
"The  webs  are  made  usually  at  nightfall,  very  young  individ- 
nals  beginning  to  spin  soon  after  sun.set  and  larger  ones  lie- 
ginning  later,  those  that  are  full  grown  often  waiting  unlit 
dark,  but  some  of  them  will  occasionally  spin  their  webs  at  any 
time  of  day." 
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We  must  conclude,  then,  so  far  as  evidctKC  goes,  that  the 
cbaagc  from  darkue^-i  to  light  and  vU^  versa  U  the  stimulus 
wiiich  ti'<ii3lly  sets  the  act  of  spinning  going,  The  time  at 
which  the  web  is  made  woald  seem  to  have  aomc  significance 
in  the  life  of  the  spider.  I  have  seen  xdafielaria  remain  undis- 
turlied  iu  her  nest  when  her  web  was  tilled  with  flies.  Shcand 
her  close  relatives  probably  feed  at  night,  and  hence  the  matt- 
ing of  a  fresh  web  at  nightfall.  Just  what  cause*  some  or 
most  of  the  young  of  this  species  to  settle  upon  this  time  as 
tbey  grow  older,  and  in  how  far  they  do  so.  \%  a  very  intertrsUng 
point  which  awaits  further  study.  The  Argiofx  and  E.  Irifo- 
Hum  probably  feed  taostly  in  the  daytime  and  on  day-flying  in- 
sects. Hence  the  importance  of  having  a  fresh  sticky  web  with 
which  to  begin  the  day's  work.  If  made  the  prc\'ions  evening 
the  web  would  be  a  much  less  efficient  instrument  for  ensnar- 
ing prey. 

•  1  In  this  connection  may  be  mentioned  the  place  which  the  sender 
is  said  to  hold  as  a  weather  pmphet.  Buchner  (7  a,  p,  317)  says: 
"When  a  storm  threatens,  the  spider,  which  is  very  cconomt- 
ca)  with  its  valuable  spinning  material,  spins  no  web,  for  it 
knows  that  the  storm  will  tear  it  in  pieces  and  waste  its  pains, 
and  it  also  does  not  mend  a  web  which  has  been  torn.  If  it  is 
seen  spinning  or  mending,  on  the  other  hand,  fine  weather  may 
generally  be  reckoned  on.  so  that  spiders  have  long  served  as 
weather  pro|>hets."  However,  the  observation  of  the  Peck- 
ham's  (41,  p.  3S3)  led  Ihcra  to  write  as  follows:  "After  hav- 
ing  observed  spider  after  spider  hnilding  a  new  web  on  the 
eve  of  a  storm,  how  shall  we  explain  the  statement  <  which  f 
have  just  quoted  from  Biichner).  This  would  be.  no  doubt, 
the  wisest  way  for  spiders  to  act  under  the  ci rcum.it a nces  and 
Dr.  Diichner  is  in  very  illustrious  company  when  he — uncon- 
sciously, of  course — oMers  the  actions  of  such  simple  creatures 
in  full  accord  with  the  higher  reason."  My  observations 
agree  perfectly  with  those  of  the  writers  last  quoicd.  The 
reader  will  recall  that  Menge's  conclusion  as  stated  on  pdge  309 
is  in  agreement  with  this.  I  have  seen  any  number  «f  w«hs 
the  making  of  which  was  stopped  by  a  storm.  Again,  I  have 
seen  giant  riparia  webs,  two  and  one-half  fe«t  across,  spoiled 
by  a  rain  only  a  short  time  after  tbey  were  completed.  Id  late 
autumn  No.  39,  A.  Irdntz'trsa.  spun  while  it  was  raining  and 
sleeting.  Facts  such  as  these  make  it  imj>os.sible  to  believe 
that  these  species  are  good  prog  no  slica  tors  of  the  weather. 

The  Feeding  Habits  and  Intkllicbncr  of  Spiders. 

The  feeding  habits  of  spiders  have  been  studied  both  in-doors 
and  out-of-doors.  Insects,  grasshoppers,  flies  and  bees  were 
caught  and  placed  on  the  web.     Observations  were  also  made 
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on  the  behavior  of  spiders  which  cniight  their  own  prey  in  a 
perfectly  natural  manner.  Notes  were  made  at  the  time  the 
spiders  were  feeding.  In  what  follows  the  emphasis  will  be 
placed  on  the  variations  found  to  occur  in  the  Beveral  acts 
which  together  con^titulc  thf  feeding  habits  or  instincts  rather 
than  on  the  identities  which  are.  of  course,  of  easy  demoustra- 
lion. 

As  pointed  out  above  all  spiders  are  voracious  eaters.  This 
explains  their  noticeably  rapid  growth,  as  well  as  the  great 
variation  in  size  in  spiders  which  evidently  have  come  from  the 
same  cocoon.  Since,  as  in  the  case  oi  ^ .  ri/iaria,  and  trans- 
trrtit,  the  young  hatch  in  winter  and  do  not  come  out  of  the 
cocoon  till  May.  it  is  possible  that  there  is  a  by  no  means  In- 
significant struggle  for  existence  while  the  young  are  in  the 
cocoon  .so  many  monthii  together;  and  the  suggestion  of  Wilder 
and  L^caillon  that  the  young  eat  each  other  is  not  at  all  an 
impossible  one.  This  would  certainly  explain  the  marked 
differences  in  degree  of  development  which  are  found,  E.  sdope- 
ia'ia  that  live  near  a  door  to  a  house  where  there  is  an  abun- 
dance of  (lie*,  may  l)ecorae  as  large  as  a  full  grown  /;.  Irifolium 
while  others,  certainly  as  old,  may  be  quite  small. 

The  spider's  first  task  is  to  detect  the  presence  of  prey  in  the 
web.  To  do  this  A.  riparia  and  trantiersa  stand  at  all  times 
in  the  centre  of  the  web  on  the  under  side  with  the  eight  (ect 
carefully  placed  on  as  many  radii.  the?«  being  drawn  a  little 
taut  by  the  spider,  Fig.  i.  E.  irifolium  and  the  house  spider* 
usually  stay  in  the  nest  with  head  pointing  downward  and  with 
the  first  or  second  claw  on  either  side  holding  a  thread  which 
is  attached  to  the  centre  of  the  web,  Figs.  4  and  5,  This 
thread  is  spun  last  as  the  spicier  returns  to  her  nest  and  is  free 
from  everything  except  the  centre  of  the  web  and  the  spider's 
claw.  It  U  a  sort  of  signal  thread.  The  House  spiders  may 
place  their  (cct  on  the  ordinary  rays.  When  an  insect  strikes 
the  web  none  of  these  spiders,  as  a  rule,  rush  headlong  after 
it.  The  Argiope  may  often  be  seen  to  draw  the  rays  just  a 
little  tighter.  B.  tri/olium  and  the  House  spiders  start  just  a 
little  out  of  the  nest.  It  is  as  if  they  needed  lirst  to  be 
awakened.  They  may  stop  several  limes  before  they  reach  the 
centre,  presumably  to  see  if  thdr  own  movement  has  shaken 
the  prey  out  of  the  web,  At  the  centre  they  try,  by  hailing  a 
longer  or  shorter  time,  to  locate  the  exact  place  where  the 
insect  may  l>e  found.  That  the  centre  is  a  better  place  for  lo- 
cating prey  than  any  other  in  the  web  is  shown  by  the  fact 
that  spiders  often  go  the  centre  when  a  much  shorter  way  is 
open  to  them.  Boys  (6.  p.  149)  has  shown  experimentally 
with  the  tuning  fork  this  value  of  the  centre  for  purposes  ol 
orientation.     They  may  also  halt  a^ei  they  have  left  the  cen- 
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tre.  It  is  very  mterestinn  to  see  the  spider  duriog  one 
these  halts  .suddenly  jerk  on  the  rays  .severnl  times  and  then 
apparently  wait  for  the  stir  which  this  should  cause  the  insect 
to  make.  Whether  or  not  the  .spider  is  then  iu  an  expectant 
state  of  attention  is  at  present  impossible  to  deierniiDe. 
Though  usually  90.  spiders  are  uot  always  iuEallible  in  locating 
their  prey.  They  sometimes  go  four  or  five  centimeters  too 
far  to  one  side. 

The  Argiopi  oflca  do  not  wrap  flies  until  they  have  carried 
them  hack  to  the  centre.  They  may  treat  ibem  as  they  always 
do  a  grasshopper — wrap  them  without  first  biting  aud  poison- 
ing them.  IiKlividnnls  of  E.  trifolium  have  always  wrapped 
first  except  in  one  case  in  which  I  observed  Ko.  170  catch  a 
tly  in  her  mandibles  and  not  wrap  until  a  strong  wind  appar- 
ently compelled  her  to  do  so.  E.  tri/oliHm,  E.  sdopetaria  and 
sirix  after  wrapping  usually  carry  the  insect  up  into  the  nest, 
but  there  are  exceptions  to  this.  Before  E.  trifolium  curies 
the  food  to  the  nest  she.  like  the  Argiope,  returns  to  the  centre 
of  the  web.  Spideis  generally  spin  a  thread  after  them  where%'er 
they  go,  that  at  any  time  Ihey  may  retrace  their  steps.  The 
Argiope  are  usually  anchored  to  the  centre  of  the  web  so  that 
they  are  prepared  at  once  to  spin  their  threads  on  the  sudden 
appearance  of  food.  These  threads  arc  often  made  much 
stronger  than  a  single  one  by  a  spreading  of  the  spinnerets. 
But  in  wrapping  the  insect  this  thread  connecting  them  with 
the  centre  is  lost  aud  a  new  one  must  be  spuu  ;  hence  the  trip 
back  to  the  centre.  I  have  seen  E.  IrifoSium  spin  as  many  as 
three  of  these  threads  back  to  the  centre.  This  is.  witboat 
question,  an  adaptation  to  enable  her  (o  care  for  aa  extra  large 
insect.  Nos.  106  and  105  have  reiurned  to  the  centre  two  or 
three  times  when  the  insect  was  an  especially  difficult  one  to 
deal  with. 

Nos.  14  and  106  showed  caution  at  times  in  wrapping  grax»- 
hoppers.  Caution  was  also  evident  in  the  actions  of  No.  24.,  a 
very  large  Mf'oiium.  wlien  she  was  trying  to  gel  over  the  web 
to  her  food.  The  single  E.  slrix  which  I  had  in  the  laboratory 
had  been  fed  on  fiies  until  one  day  I  gave  her  a  grasshopper. 
This  led  to  some  interesting  actions  on  her  part,  as  there  seemed 
to  be  an  element  of  surprise  iu  her  behavior.  Before  she 
reached  the  centre  she  stopped  to  jerk  the  rays  two  or  three 
limes.  At  the  centre  there  was  a  halt  for  an  instant.  After 
leaving  the  centre  to  go  down  she  stopped  three  times,  giviug 
to  the  radii  several  quick  jerks  each  time.  After  reaching  the 
grasshopper  she  tapped  it  some  fifteen  or  more  times  before 
climbing  on  its  back  to  search  for  a  vulnerable  spot.  Finding 
it  where  spiders  often  find  it,  between  the  abdomen  and  tborax, 
she  at  once  began  to  poison  her  xnclim.     It  does  not  take  long 
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for  tbis  poison  to  take  efTect.  as  the  grasshopper  cetised  to 
struggle  within  less  than  two  minutes.  The  web  of  E.  strix 
is  not  suited  to  holding  strong  insects  like  a  grasshopper,  as  I 
have  oljservcd  out-of-doors.  McCook's observation,  that  she  ia 
noclornal  in  habits,  suggests  the  same  thing.  It  may  be  that 
this  was  a  new  food  to  her ;  she  certainly  acted  as  if  it  were. 
I  tried  feeding  her  grasshoppers  after  this,  but  coutd  never  get 
them  ensnared  in  the  web.  They  always  escaped  before  she 
reached  them. 

A.  transversa  No.  33  seemed  to  show  quick  adaptation  to  a 
suddeii  change  in  circumstances  when  a  blow  fly  was  placed  in 
her  web.  Just  as  she  was  on  the  point  of  reaching  the  fly  it  sud> 
denly  tore  loose  from  the  web.  In  an  instant  she  wasaflcr  it  and 
had  spnii  at  the  same  time  a  wide  strand  behind  her,  the  latter 
evidently  because  she  whs.  as  it  were,  already  in  Ihe  act  of  wrap- 
ping the  in.sect.  Fig.  6.  page  325.  shows  the  path  she  followed 
in  catching  the  fly  and  the  wide  strand  with  which  she  an- 
chored it  to  the  centre.  This  is,  at  least,  a  rather  extraordi- 
nary occurrence  to  which  the  spider  did  not  fail  successfully  to 
adapt  herself.  We  might  interpret  this  as  proof  that  the  Orb- 
weaver  cat!  become  an  active  and  hunting  spider,  though  I  am 
not  inclined  to  make  so  much  out  of  it.  Earlier  writers  have 
recorded  obscrvalions  seeming  to  show  that  an  Orb-weaver 
losing  a  number  of  its  legs  look  on  the  roving  habit  and 
attempted  to  secure  its  food  in  this  way.  Heineken  and 
others,  according  to  McCook  (35,  I,  p.  78),  have  thrown  con- 
siderable doubt  on  this  point  by  removing,  in  some  ca.ses.  all 
but  Ihree  of  Ihe  spider's  legs  and  yet  finding  no  change  in  the 
habits.  A  number  of  spiders  have  come  under  my  obser\-ation 
which  had  sufTered  the  loss  of  one,  two,  and  even  three  legs. 
An  example  of  the  last  I  had  under  observation  for  three 
weeks.  She  showed  no  disposition  to  become  a  rover,  spun  a 
normal  web.  or  fairly  so,  caught  insects  as  well  as  a  normal 
spider  and  received  in  a  hostile  manner  the  attention  of  a  six- 
legged  male.  She  was  certainly  hostile  enough  toward  him  to 
have  been  the  cause  of  his  deformity. 

No.  14,  .-i.  Irans-.ersa.  treated  some  of  the  flies  fed  to  her  in 
a  manner  pecuhar  to  herself.  The  in.-^tant  she  seized  the  tly 
in  her  jaws  she  let  go  and  swung  free,  but  at  once  climbed  the 
thread  she  was  suspended  by.  and  was  back  at  the  centre 
where  she  wrapped  her  prey.  This  would  do  for  small  prey 
and  was  a  matter  of  economy:  for  this  procedure  would  no 
doubt  save  the  web  from  being  needlessly  torn. 

The  spider  has  been  said  to  show  intelligence  in  the  treat- 
ment of  objects  that  fall  into  its  web.  Such,  for  example,  as 
the  cutting  out  of  pieces  of  rotten  wood,  large  insects,  etc.  I 
have  tried  tossing  pieces  of  the  hairy  seeded  spike  of  foxtail 
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grass  into  the  web  of  riparia.  Sfae  wrapped  the  first  one 
thrown  ill  but  on  feeling  of  it  more  carcfullr  cut  it  out.  aiid 
let  it  drop,  seeming  to  save  as  much  of  the  wrapping  av  pocwitile 
After  a  short  interval  another  piece  was  tossed  in.  She  did  dm 
wrap  this  but  merely  cut  it  out,  treating  several  more  in  the 
same  way.  After  a  time  she  paid  no  attention  whate\'er  to 
the  piece*. 

Was  (his  an  indication  that  she  very  readily  detected  the 
sham,  modified  her  behavior,  and  later  ignored  it  altogether? 
Docs  this  l)ehavior  transcend  the  possibilities  of  itistinct  alone^ 
Dahl's  experiments,  the  re^nlts  of  which  are  given  above,  led 
him  to  conclude  that  spiders  infer  from  analogy  as  well  as  profit 
by  experience;  also  that  they  have  a  memory  lasting  several 
hours.  But  these  experiments  arc  almost  all  identical  with 
Morgan's  cla.s.sical  chick  experiment  and  certainly  need  imply 
nothiug  more  than  ability  to  profit  by  experience.  In  many  oi 
my  feeding  experiments  I  have  found  spiders  very  uncertain 
quantities.  They  refuse  to  act  when,  to  (he  human  oi>»cT\'cr. 
there  is  no  assignable  reason  for  such  a  refusal.  My  attempts 
to  corroborate  Dahl's  results  (14,  p.  173)  are,  so  far,  too  few  to 
allow  of  any  general  i^at  ions.  One  K.  tn/olium  would  come  no 
nearer  than  an  inch  and  a  half  to  the  grasshopper  which  had 
been  dipped  in  turpentine.  The  odor  must  have  reached  her 
from  this  distance,  and  I  concluded  that  the  solution  was  too 
strong.  The  Peckhams  (41,  pp.  393,  394)  also  found  some 
evidence  of  ability  to  modify  the  "feigning  instinct,"  and  some 
proof  of  memory.  Montgomery  (3S,  p.  84)  thinks  that  a  male 
spider  is  just  a  little  more  wary  in  his  attention  to  a  second 
female  if  he  has  been  treated  roughly  by  the  first  just  a  short 
time  before.  Krom  the  results  obtained  by  the»e  writers  and 
Ihc  few  of  my  own  which  bear  upon  this  point  it  is  probable 
that  spiders  can  learn  and  retain  for  a  short  time  what  they 
have  learned.  It  is  certainly  premature  to  conclude  that  they 
infer  (rom  analogy.  Further  experiments  are  a  great  deside- 
ratum, however,  tn  order  that  we  may  know  how  their  intelli* 
genoe  compares  with  that  of  ants,  bees,  wasps,  and  the  lower 
vertebrates. 

TlIK    WliU-SHAKINCi    IltSTINCT. 

One  of  the  most  curious  of  the  reactions  to  be  fonnd  in  two 
of  the  .species  of  spiders  dealt  with  in  the  present  stndy  is  the 
instinct  to  shake  the  web.  The  Peckhams  (41,  p.  411)  have 
noted  something  like  it  with  Epeira  ttrix.  "Number one  shook 
her  web  with  sharp  jerks  when  a  branch  to  which  it  was  at- 
tached was  moved;  and  did  the  same  when  she  was  lightly 
struck."  1  have  seen  Cydcsa  turbina/a  do  this  when  her  web 
was  jarred  by  near  approach  to  it.      In  one  case  only  was  I 
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certain  that  /;.  uhp^taria  shook  her  web.  The  ampHtude  of 
this  vibration  may  be,  for  the  centre  of  the  large  web4,  at  least 
four  or  five  inches.  This  is  not  at  all  unlike  the  rhythmic 
swing  which  the  boys  like  to  give  to  the  long  foot-bridges 
across  streams  to  the  conslernation  of  their  weaker  or  more 
unfortunate! J-  placed  companions.  This  is  the  only  case  with 
this  species  nf  which  I  am  sure.  It  is  true  that  this  jerking 
may  be  analogous  only  to  that  which  is  to  be  seen  in  many  spi- 
ders, when  they  .shake  ths  web,  when  objects  fall  into  it.  They 
seem  to  try  to  dislodge  the  foreign  object  by  jerking  sharply  on 
the  rays.  And  this  may  not  be  the  same  as  the  slow  regular 
vibration  which  rip&ria  and  transversa  give  to  llieir  webs.  At 
any  rate,  this  may  be  brought  about  by  bringing  Kome  object  into 
the  spider's  range  of  visiou  which,  if  .ihe  is  otherwise  undis- 
turbed, seems  to  be  about  one-half  an  inch.  Other  disturb- 
ances may  also  cause  it.  The  spider  may  remain  in  the  ceutre 
and  .-^hake  the  web  or  run  to  an  upper  comer  shaking  the  web 
as  she  goes. 

The  usefulness  of  this  instinct  is  not  far  to  seek.  Any  enemy 
that  is  in  pursuit  over  the  web  is  placed  in  close  straits  in 
order  to  avoid  the  sticky  concentric  or  parallel  threads;  or  what 
is  better  still  any  large  insect,  a  gras-shopper,  for  example, 
which  has  only  a  partial  lodgment  and  would  do  the  web  great 
harm  if  allowed  to  kick  undisturbed,  is  aided  in  his  efibrts  to 
escape. 

Vision  m  Spiders. 

This  section  follows  immediately  that  on  the  instinct  of  shak- 
ing the  web  because  it  was  the  manifestation  of  this  latter 
that  led  me  to  observe  and  test  the  sense  of  sight  in  spiders. 
As  1  have  already  said,  the  object,  the  sight  of  which  is  to  in- 
duce the  vibration  must  be  brought  very  near  to  the  spider. 
But  I  »oon  observed  thai  after  the  vibration  was  started  the  ob- 
ject need  not  he  brought  at  all  so  near  in  order  at  ouce  to  cause 
the  spider  to  increase  the  amplitude  of  the  vibration.  After 
this  increase  subsided  another  test  could  be  made  with  the  same 
results.  Many  tests  have  been  made  in  this  way.  At  least  I 
am  convinced  that  to  awaken  the  spider,  so  to  speak,  with  a 
preliminary  disturbance  is  sufficient  to  increase  her  range  of 
vision,  at  least,  some  six  or  eight  times.  This  wa.t  for  a  piece 
of  white  card-board  one  inch  square  and  fastened  to  the  end  of 
a  brass  wire  so  that  it  might  be  handled  conveniently.  With 
riparia  I  have  noted  that  a  movement  of  my  body  two  and  one- 
half  feet  away  was  followed  by  an  increase  of  vibration .  Fur- 
ther experimentation  is  necessary  before  I  can  be  absolutely 
certain  that  jars  were  entirely  eliminated.  I  have  thonght  that 
clothes  light  in  color  and   moving  objects  were  detected  when 
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farther  away  than  darker  aud  fixed  objects.  Of  couise.  if  the 
spider  is  tested  while  she  is  shaking  the  web  tbia  is  cquivakot 
to  making  the  ohject  move. 

Another  sign  which  they  give  on  seeing  an  object  coDsbts 
in  elevating  slightly  the  posterior  end  of  the  abdomen.  The 
distance  which  is  sufficient  to  produce  this  is  about  one  inch. 
This  would  seem  to  be  about  the  normal  limit  of  vision  for 
£.  fri/olium  »o  far  a£  J  have  been  able  to  test  it.  Oik  of 
the  latter  species  failed  (o  see  another  individual  of  her  own 
species,  which  wns  made  to  invade  her  nest,  until  very  ocsr. 
AgeUna  HtKvi'a  did  not  spring  for  flies  until  they  were  about 
the  same  dlstauce  from  her.  I  have,  nevertheless,  seen  a 
Phidippus  tripttnctatm  jump  a  distance  of  fully  an  inch  aud  a 
half  and  catch  another  spider,  Tetragnatka  labariasa,  whJcfa 
was  eating  a  fly  in  her  own  web. 

The  distance  given  above  for  Argiop^,  at  which  they  seem 
to  detect  the  presence  of  objects  is  not  by  any  meantt  unheard 
of  UentK  aud  Bingley  have  both  given  to  spiders  a  very  keen 
sense  of  sight.  The  Peckhatns  (41,  p.  402)  on  the  l>a.-ii»  of 
their  observations  nf  both  males  and  females  make  the  follow- 
ing statemeut :  "The  ocelli  of  some  spiders,  then,  enable  them 
to  see  objects  at  a  dislanre  of  at  least  ten  inches,"  Forel  (24), 
however,  calls  a  Ay  stupid  that  could  not  escape  from  a  spider. 
but  he  probably  underestimates  vision  in  spiders. 

The  spiders  of  the  authors  just  quoted  are  perhaps  the  more 
active  or  hunting  spiders.  It  is  not  asserted  here  that  the  large 
and  sluggish  Argiopf  can  do  more  than  detect  the  presence  of 
an  object  stt  a  distance  of  six  to  ten  inches.  It  would  be  quite 
another  thing  for  them  to  distinguish  a  fly  or  another  small 
spider  as  prey  and  spring  npon  it  at  this  distance.  But  the 
question  may  very  well  be  asked :  Would  it  not  be  rational 
to  suppose  that,  after  being  made  to  vibrate  once  and  thus  put 
on  the  alerl,  the  spider  should  be  able  to  see  farther  and  better 
and  thus  at  any  rate  detect  the  mere  presence  of  a  large  and 
light  colored  object?  It  will  be  recalled  that  Dahl  gave  spiders 
both  a  far  and  near  range  of  vision  although  their  eyes  consist 
of  eight  of  the  simple  ocelli  of  insects  and  have  little  or  no 
power  of  accommodation. 

It  may  be,  however,  that  all  we  have  in  the  above  is  a  proof 
that  attentive  vision  in  spiders  is  more  effective  than  inattentive 
vision.  As  suggested  in  the  section  on  Feeding  Habits,  there 
is  some  proof  that  the  spider  mu.st  be  first  awakened  before  she 
starts  off  to  catch  and  wrap  an  ensnared  insect.  These  results 
on  vision  would  indicate  all  the  more  that  the  spider  is  in  a 
more  or  less  sleepy  condition  while  she  is  in  the  nesi  or  stand- 
ing in  the  middle  of  the  web.  The  spider's  manner  of  life  is 
such  that  we  might  expect  it  to  require  periods  of  profound 
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rest.  The  making  of  the  cx)uiplex  web  in  from  three-quarters  of 
an  honr  to  two  hours,  as  well  as  the  wrapping  of  prey,  demands 
the  expenditure  of  an  extraordinary  amount  of  energy  in  a 
comparatively  short  time.  It  would  seem  best,  then,  to  regard 
the  above  fact.s  as  most  satisfactorily  explained  by  greater 
alertness. 

Thk  Mating  Instinct  in  Argiopb. 

This  instinct  is  one  of  the  most  interesting  in  spiders,  or  for 
that  matter  in  the  whole  animal  kingdom,  and  this  is  especially 
true  when  the  subject  is  approached  from  a  psychological  point 
of  view.  Some  of  tbe  difficult  questions  that  press  for  answer 
may  be  stated  as  follows:  What  starts  the  male  in  his  search 
for  the  female  and  does  he  search  for  her  at  random  or  is  he 
guided  by  some  sense  or  senses  susceptible  to  special  stimuli? 
Do  male:^  of  closely  allied  species  ever  get  on  the  webs  belong- 
ing to  other  species?  Are  there  definite  steps  in  tbe  male's  ap- 
proach to  the  female?  How  far  is  it  true  that  there  is  a  battle 
for  supremacy  among  the  males?  Does  the  female  exercise 
any  choice  amoug  tbe  males?  These  and  other  questions  are 
suggested  in  the  investigation  of  this  instinct. 

In  what  follows  1  Shalt  not  try  to  solve  any  of  these,  but 
merely  offer  s  few  facts  gathered  iu  an  incidental  way  on  some 
of  the  questions  raised.  My  observations  are  confined,  so  fsT. 
to  two  species,  A.  transversa  and  riparia.  The  male  of  riparia 
was  first  observed  on  the  edge  of  the  web,  or  on  the  side- 
screens  to  the  web,  of  the  female.  In  a  few  instances  the  male 
made  a  very  imperfect  web  of  bis  own.  The  next  step  showed 
the  male  atiove  the  female  at  the  upper  edge  of  the  web,  and 
on  the  same  side.  From  here  he  gradually  went  down  toward 
the  female  and  often  .stood  for  hours  an  inch  or  so  diMant,  Next 
tbe  idbIc  spent  several  hours,  in  one  case  a  day  or  more,  on  tbe 
opposite  side  of  the  web  and  very  close  to  the  fetaale.  With 
the  male  in  any  of  the^  positions  one  could  easily  tiee  that  he 
was  keenly  alive  to  every  movement  of  the  female.  If  the  wind 
.shook  the  web  so  as  to  make  it  necessary  for  her  to  readjust 
herself,  the  male  followed  her  with  a  readjustment  of  his  own. 
Just  before  she  moulted  tbe  male  again  look  his  poutiou  on  the 
)tame  side  of  the  web  and  immediately  above  her.  Sec  Fig.  8. 
This  moulting  takes  a  variable  time  with  different  females. 
My  observations  as  to  the  manner  of  oioulling  agree  perfectly 
with  those  of  Montgomery  (3s,  p,  145).  He  says  "the  moult 
in  all  spiders  follows  the  same  plan:  a  horizontal  split  of  the 
old  .tkin  along  the  side  of  the  abdomen  and  of  the  i^phalotborax 
(here  just  above  the  leg  and  tbe  jaws),  so  that  the  skin  breaks 
into  a  dorsal  and  ventral  piece.  This  is  quite  diScrent  from  tbe 
[process  of  moult  in  inwcta  and  Crustacea."  This  manner  of 
jotmNM,— 4 
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Fig.  8. 


;  third  I 
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ipproKliolthi  male.  it., 
taiioi  the  Uttt  ftlrpr 

Splitting  borizontally  is  verj-  well  shown  in  Pig.  1 1  below.  la 
oue  ca-se  the  moulting  and  copulation  was  all  done  in  four  hours. 
In  another,  the  female  was  beginning  to  moult  In  the  morniog  at 
dght  A.  M..  copulation  began  at  5.45  p.  u..  and  tbc  male  was 
caught  and  wrapped  by  the  female  at  7.07  t>.  M.  During  the 
latter  part  of  tbe  moulting  while  the  female's  legs  were  about 
balf  out  of  the  old  skin,  the  male  was  coustantly  following  ibe 
progress  of  tbe  moiiltiug.  The  moment  she  fieed  faerself  from 
the  old  skin  he  took  the  position  shown  in  the  accompanying 
drawing.  She  hung  suspended  by  tbe  wide  .strand  of  web 
which  had  exuded  from  tbe  spinnerets  while  she  was  moult- 
ing and  which  is  clearly  shown  as  attached  to  the  old  moult, 
her  legs  all  hanging  limp.  After  a  time  she  supported  her- 
self by  talcing  hold  of  the  threads  of  the  side-guard  of  her 
web.  After  one  hour  and  tweuty-two  minutes  of  copulation 
she  suddenly  brushed  the  male  off  and  wrapped  him  as  she 
would  any  other  prey  leaving  him  attached  to  the  strand  to 
which  she  bad  been  banging.  She  then  took  her  poHition 
head  down  in  the  centre  of  her  web.  See  Fig.  13.  which  shows 
the  sequel  of  many  acts  of  mating  with  the  Argtope.  The  ncatt 
morning  conditions  were  unchanged  except  that  she  had  cut 
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Pio.  9. 

ThU  djarc  aliowi  tlw  Hcoiid  >tep  in  llic  tpptotch  of  Ihc  male  (sw*id  tbc  IcniKle 
Is  Argitpf  rifarta-  Any  of  th#«e  A(UTt4  itluiUAtiay  th«  nutinv  4'  i™v  ^'  tboc  two 
•PMlM  HlnsUale  th«i  or  Ibe  olb«r  as  ircll. 


Fio.  10. 

TtitsflKuTcrcpTcirntillwcopalallonof.lryM^nWart*.    The  (enalt.  F.,  hM  JilM 
dropped  (rom  the  uiuulleJl  ikin,  ra.  a-^    mr  ;■  tbe  coAle- 
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ont  the  moulted  skin  which  had  lodged  in  the  lower  part  of 
the  web  with  the  wrapped  male  still  suspended  from  it. 

While  I  believe  the  above  process  often  happens,  the  deaih  of 
the  male  is  not  always  the  sequel,  nor  docs  be  always  succeed  in 
taking  advantage  of  the  female's  moultiog  to  secure  the  neces- 
sary position  for  copulation.  In  another  cose  the  femsle  had 
moulted  and  yet  the  male  made  many  attempts  toapproacb  her. 
At  times  she  seemed  passive,  but  at  others  she  was  hostile  and 
drove  him  away.  At  night,  when  observations  were  discon- 
tiaued,  he  rested  with  one  fore  foot  on  one  of  her  hind  feet. 
The  following  morning  she  had  disappeared  leaving  him  alive 
on  the  web.  In  this  case  the  male  failed  to  take  advantage  of 
the  female's  helplessness,  immediately  following  moulting,  or 
she  failed  to  entrap  him  after  coition  was  accomplished,  and  be 
continued  in  his  attempts  for  repeated  copulatioa.  When  1 
placed  him  on  the  sticky  part  of  another  web  he  wa.t  iiumedi* 
ately  caught  and  wrapped.  ( In  another  rase  I  atoned  for  this 
act  by  freeing  a  male  who  had  stuck  to  the  web  oirifMria.  He 
lost  two  legs  in  the  accident.)  The  malesmnst  keep  free  from 
the  adhesive  spirals  if  they  would  be  safe. 

What  must  have  been  a  similar  case  was  observed  in  .4. 
frans^^rsa.  The  male  had  gone  through  the  same  steps  as  for 
riparia.  He  was  present  at  the  moolling  and  may  have  suc- 
ceeded in  the  act  of  coition  for  a  few  seconds  during  the  montt- 
ing.  but  following  this  he  did  not  again  succeed  in  copulating 
although  he  made  every  effort  to  do  so.  Most  of  his  efforts 
were  confined  to  the  dorsal  side  of  the  al)donien  on  the  op|>o- 
site  side  from  the  reproductive  organs  of  the  female.  His  palpi 
were  repeatedly  thrust  into  the  skin  of  her  back,  or  posterior 
part  of  the  ventral  side.  The  drawing  l>eIow  shows  him  in  the 
act  of  doing  this.  After  continuing  his  unsuccessful  attempts 
for  two  hours,  during  the  latter  part  of  which  he  rested  uften,  he 
seemed  to  give  up  altogether.  The  female  was  small  and  this 
was  probably  not  her  final  moult.  She  was  hostile  whenever  be 
shook  the  web.  This  made  me  cnrions  to  know  if  the  female 
would  ever  be  other  than  hostile  if  the  male  shook  th«  web. 
Of  course,  while  she  is  helpless  through  moulting  it  would 
make  no  difference.  My  observations  point  to  the  fact  that 
the  male  not  finding  the  female  ready  to  moult  leaves  to  return 
another  day;  also  to  his  mating  with  more  than  a  single  female. 
It  is  quite  possible  that  the  moulting  of  the  female  is  in  pan  a 
response  to  tlie  appearance  of  the  male.  Two  hours  later  in 
the  first  case  described  above  the  female  ha<i  cut  oat  the 
moulted  skin  and  the  males  were  gone.  One  week  later  she 
wa.-*  found  dead  in  her  web  with  her  abdomen  twisted  over 
to  ouc  side.  Whether  the  male  in  his  attcmplcd  coition  caused 
her  death  cannot  certainly  be  known.  Her  manner  of  death 
Is  the  only  one  of  the  kind  I  have  observed. 
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Fl(.  II  lepmtwl*  an  ■(templed  c«iiuUUon  la  ^igiBfir  tramvtrit,   Tta«  female  hu 
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Tbat  nature  has  talceii  as  careful  precautions  to  insure  the 
fertilization  of  the  female  spider  as  she  has  the  queen  bee  and 
ant,  though  probably  not  in  such  a  prodigal  way.  H  proved  by 
tb«  &ct  that  uften  there  are  two,  or  more,  and  sometimes  even 
five,  males  on  the  web  with  one  female.  Pig.  8  shows  but  two 
of  the  three  males  which  were  present. 

The  above  cases,  which  are  the  only  complete  examples  of 
approach  and  copulation  I  have  seen,  prove  that  riparia  and 
frannrrsa  are  very  similar  here  as  in  other  respects.  But  with 
both  I  have  followed  the  approach  of  the  male  for  days  only 
to  find  after  a  few  hours'  absence  the  moulted  skin  of  the 
female  and  the  wrapped  male.  In  several  cases  the  approach  of 
the  male  was  the  same  as  in  the  completed  acts  observed.  It 
is,  at  any  rate,  clear  that  the  interpretation  which  McCook 
gave  to  his  and  Emerton's  findings,  which  are  represented  in 
Fig.  12,  is  not  the  only  one.  Such  do  not  always  mean  that 
the  male  has  been  too  urgent  in  his  attention  to  the  female. 

Let  tis  return  to  our  general  questions.  In  the  first  place. 
]t  would  seem  improbable  that  the  male  is  lead  by  sight  in 
searching  out  tfae  female.  The  distances  are  without  doubt 
too  great  for  his  poor  vision.  Is  it  something  akin  to  the  au- 
tcnnal  sense  in  ants  and  bees,  of  which  Forel  (25)  and  Miss 
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Fig.  13. 

Pig.  I*  ihow*  Ihc  wi(Bel  to  fix.  10.  Allet  the  Icmale  I»i  aulKiclealt*  rccOTdcd 
frum  nwottinit^  kbv  wrftj»*  tb*  tait*  ■■  thowD  in  th*  lcnr«r  part  ol  tbr  ^flwiDS  ud 
■■k«a  h«r  ■lutl  poiliioa  on  tbe  wrb. 

Ficldc  (22)  have  given  such  good  accoants?  Judging  from  the 
few  observations  I  bave  tiiailt:.  Ihb  seems  impTObable.  A  male 
of  -4.  transversa  who  had  conformed  ostciisihly  lo  all  the  regu- 
lar rules  in  paying  bis  respects  to  the  female,  finally  lost  ^. 
probably  because  both  "feigned"  and  dropped  to  the  gfroond 
at  my  approach.  She  came  up  about  six  inches  distant  from 
the  (dd  web  and  moulted  without  bis  presence.  An  hour  or 
two  later  he  began  to  wander  about  and  his  curve  of  ^icarch  so 
far  as  I  plotted  it.  seemed  to  be  a  wholly  aimless  one.  It  very 
much  resemble.s  those  given  by  the  Peckham»  (41,  p.  400)  for 
spiders  in  search  for  their  cocoons. 

Again  I  found  a  male  of  A.  transxtrsa,  with  the  third  kg 
gone  from  the  left  side,  on  a  web  o^  E.  trifolium.  The  next 
day  he  was  suitor.  No.  a,  to  a  female  oi  A.  tramversa  some 
three  feet  away.  Hence,  it  would  seem  quite  certain  that 
McCoolc's  surmise  that  male  spiders  at  times  make  mijitakes  is 
sn  actual  fact.  It  also  seems  quite  probable  that  males  of  ^. 
transversa  and  riparia  should  make  mistakes  of  the  kind  just 
mentioned  since  they  are  so  closely  allied  and  similar  in  habits. 
These  examples  rather  point  to  the  fact  that  male  spiders  find 
the  webs  of  the  female  at  random.  Further  progress  might 
well  be  due  to  tactual  and  visual  stimuli. 
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fter  fi«  has  located  the  female,  what  are  the  reasous  lor  his 
fear  of  the  female  and  bis  caution  in  approaching  her?  We 
have  seen  in  the  above  account  that  he  does  manifest  botli  cau- 
tion  and  fear,  and  the  typical  approach  in  spiders  would  xeem 
to  be  by  a  series  of  acts  almost  as  formal  aa  is  to  be  found  in 
the  best  htiman  society.  In  the  firnt  place  all  .solitary  spiden 
instinctively  separate  from  each  other  as  soon  as  they  leave  the 
cocoon.  The  female  spiders  which  I  have  placed  on  another's 
web,  seem  to  be  in  great  haste  to  get  off.  Can  it  be  that  ihe 
male  has  some  o(  this  instinctive  fear  of  the  female's  web? 
Vet  this  fear  and  caution  must  give  way  at  the  right  time  to 
the  sexual  impulses  which,  of  course,  must  be  strong,  in  order 
that  the  male  accomplish  the  one  thing  whercunto  be  is  sent. 
The  male  must  reach  a  high  state  of  excitement  before  coition 
takes  place.  This,  of  course,  is  necessary  to  insure  the  best 
results  of  coition.  Montgomery  (38,  pp.  135  and  142).  to 
whose  excellent  article  I  owe  much,  holds  that  mating  in 
spiders  is  more  reniarkablo  than  in  oilier  animals  because  the 
male  must  charge,  ami  perhajis  recharge,  the  palpi  with  sperm. 
l,astly,  the  male  must  learn  that  the  female  is  not  hostile. 
This,  in  the  spiders  here  conaidered,  is  indicated  to  him  by  ber 
remaining  quiet. 

In  the  above  statements  do  we  find  any  support  ftxr  believing 
that  there  is  a  choice  by  the  female  of  the  most  beautiful  or 
active  males?  The  mnl»  on  one  web.  Fig.  8,  did  fight  for 
supremacy,  lu  the  case  described  above  where  the  male  did 
not  succeed  in  copulating  the  two  males  on  the  side  had  an  en- 
connter.  The  one  farthest  away,  or  the  one  I  had  previously 
selected  as  the  smallest,  retreated.  The  victor,  or  second  in 
size,  then  approached  the  largc.i;t  one  which  hapjiencd  at  the 
moment  to  tw  rcsiing.  But  the  aggressor  suddenly  beat  a 
hasty  retreat,  leaving  the  largest  male  to  continue  his  attentions. 
The  males  of  these  species  do  not  go  through  the  antics  or 
••showing-oS"  acts  which  are  found  in  other  species.  They, 
however,  do  atniggle  for  supremacy,  and  Montgomery  (38,  p. 
144)  very  probably  is  right  when  be  says  that  the  female 
chooses  that  male  which  "first  and  most  surely  announces  by 
hia  movements  that  he  is  a  male,"  The  largest  and  therefore 
earliest  to  develop,  as  I  was  able  to  select  beforehand  in  the 
above  example,  would  naturally  do  this. 

Can  we  account  for  all  the  facts  by  natural  instinct,  pure  and 
simple,  or  must  intelligent  adaptation  on  the  part  of  the  indi- 
vidual spider  be  appealed  tof  Given  a  physiological  change  in 
the  male  spider  which  is  not  without  its  analogy  in  the  in- 
stinctive actions  of  other  animals,  for  example,  in  the  mtgra- 
tioD  of  birds  and  salmon,  he  begins  his  search  for  the  female. 
Once  on  the  vnb,  at  the  edge  or  on  the  side  screen,  be  next 
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goes  to  the  upper  edge  and  tlien  down  to  within  about  ODe 
inch  of  ber,  then  on  opposite  side.  If  she  feeLs  for  him  at  any 
time  he  retreats.  Next  hegoes  to  the  same  side,  and  just  abaot 
now  the  moulting,  if  it  is  going  to  take  place,  should, be  indi- 
cated by  her  flexed  legs  and  body  farther  out  from  the  web 
than  is  usual.  If  she  moults,  the  male  coustantly  follon-sthe 
progress  of  this  act.  At  once  when  her  Icga  drop  from  the 
moult  he  is  in  position  and  coition  begins.  Montgomery  (38, 
p.  13s)  bas  shown  that  this  may  last  hours  or  seconds  and  may 
be  repeated  many  times  depending  on  the  species.  He  has  alto 
(p.  135)  emphasized  the  variation  to  be  obser^-ed  in  some  of 
bis  apecies.  While  the  series  of  acts  conatituting  mating  mnst 
allow  for  some  variation,  the  acts  of  both  sexes,  when  condi- 
tions are  favorable,  appear  to  be,  in  the  two  species  here  con- 
sidered, pretty  definitely  correlaled  wilh  each  otber.  Intelli- 
gent adaptation,  to  any  great  extent,  is  perhaps  nncalled  for 
in  their  explanation. 

Tropisms  vsrsus  PLASTiciTy  IN  Instinct. 

Are  there  any  reactions  in  spiders  which  may  be  denotal- 
□ated  tropisms  f  Almost  from  the  very  first  I  have  been  on  the 
lookout  for  such  reactions.  For  the  present  I  have  concluded 
that  there  are.  at  least,  a  few  such  which  arc  unvarying  enough 
to  be  classed  under  this  head, — namely,  that  of  standing  in  the 
web  with  head  down,  the  way  the  F.ptirae  stand  in  the  nest, 
their  Ihygmotactic  reaction  to  sides  of  the  nest,  the  direction  io 
which  the  guide  lines  or  tcmporar>'  spirals,  and  the  outer  per- 
manent sticky  spirals  are  put  in.  Figs.  1,  and  8-1  j  inclnsive, 
ilinstrate  the  first  of  these  reactions:  Figs,  4  and  5.  the  second. 
Standing  in  the  centre  of  the  web  with  head  down  is  also  true 
of  the  males  of  Argiope.  The  spiders  that  have  nests  hold 
approximately  this  same  position  much  of  the  time.  When 
they  stand  in  the  middle  of  the  web  they  orient  themselves 
in  exactly  the  same  way  as  the  Argiepe.  It  is  true  that  in  tak- 
ing this  position  all  are  facing  the  lower  part  of  the  web,  which, 
since  it  constitutes  the  larger  half,  allows  them  more  readily 
to  locate  and  wrap  their  prey.  But  we  must  suppose  that 
gravity  is  one  of  the  forces  toward  which  they  ai^e  reacting. 
This  is  always  the  same.  Spiders  also  orient  themselves  un- 
mistakably with  reference  to  the  centre  of  the  web,  both  in  the 
original  construction  of  it  and  in  the  use  of  it  later.  Directions 
within  the  web  are  all  the  same  when  once  the  centre  has 
been  located.  Indeed,  if  we  enumerate  the  conditions  to  which 
spiders  must  adapt  themselves,  gravity  and  direction  arc  the 
only  ones  which  at  once  appeal  to  us  as  being  constant.  Yet 
it  is  evident  that  there  are  relatively  few  tropisms  in  spiders. 
It  is  surprising  and  almost  incomprehensible  bow  long  we  have 
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held  to  the  belief  ia  the  noti- variableness  of  instincts.  They 
most  of  necessity  vary  if  the  Individual  is  to  use  them  in  liv- 
ing successfully  in  an  eoviroument  that  in  many  ways  is  one 
thing  to-day  and  quite  another  to-morrow. 

Do  the  many  variations  pointed  out  above  prove  that  the 
SfMders  here  concerned  have  intelligence  ?  Not  conclusively  it 
seems  to  me.  A  few  of  the  sets  observed  which  are  similar  to 
those  noticed  by  Dahl  do  point  that  way.  But  many  of  the 
vanntions  fall  under  one  or  the  other  of  the  very  suggestive 
clas^ficatioos  of  Wagner  (67}  which  are  quoted  with  approval 
by  Rainbow.  These  are  first  "deviations  of  instinct."  and. 
second,  "variations  of  instinct."  The  first  are  slight  and  have 
no  value  in  the  struggle  for  existence.  The  secoud  are  greater 
variations  from  the  instinctive  procedure  of  the  species.  They 
may  be  seized  upon  by  evolution  and  affect  the  future  develop- 
ment of  the  species.  There  are  many  examples  of  these  in 
Spiders.  Such  a.s  the  omission  of  the  zigzag,  or  the  "darning" 
oftbeceulre,  the  putting  in  of  more  outer  spirab  above  than 
below  the  centre,  £".  tri/otium.  strix,  an<l  sdopetaria  standing  in 
the  centre  of  the  web  instead  of  the  nest,  the  different  methods 
of  treating  prey,  etc. 

To  emph:i8i/.e  further  the  place  which  plasticity  should  hold 
in  oar  scheme  of  explanation  of  animal  activities  it  is  only  nec- 
essary to  refer  to  Prof  Forel's  recent  publications  (24.  pp.  562 
and  563).  He  writes  in  snlxstance  as  follows  :  In  our  study  of 
insect  psychology  we  must  avoid  two  evils,  (i)  that  of  identi- 
fying our  mind  with  that  of  the  animal,  and  (3)  of  imagining 
that  with  our  present  knowledge  we  are  able  to  construct  the 
insect  mind.  On  the  contrary  we  mu.tt  recognise  that  this  in- 
sect mind  and  the  senses,  which  when  functioning  awaken  it, 
are  derived  from  the  primitive  life  of  protopla-sm.  This  life, 
so  far  as  it  is  characterized  by  irritability  of  the  nervous  sys- 
tem and  connected  with  a  contractile  muscular  s>'atcra.  mani- 
fests itself  in  two  ways.  First,  as  automatic  or  instinctive 
activity  and,  secondly,  as  plastic  or  intelligent  activity.  The 
former  is  more  or  leas  adapted  to  the  cireumstances  of  the 
specialized  life  of  a  variety,  species,  or  genua.  It  is  insidiously 
analogous  to  the  action  of  a  machine.  But  nearly  all  the  re- 
cent work  in  Animal  Psychology  clearly  showsthat  those  very 
animals  fmra  the  reactions  of  which  the  adherents  of  the  the- 
ory that  animals  arc  "reflex  machines."  get  their  best  exam- 
ple.s,  are,  in  reality,  able  to  modify  their  actions,  use  a  method 
of  "trial  and  error,"  and  do  have  plasticity. 

Any  attempt  to  divide  activities  into  Reflex,  Instinctive  and 
Voluntary  does  as  much  Injustice  to  real  life  In  the  animal 
series  (as  it  is  hoped  the  many  observations  and  facts  of  .spi- 
der life  Epven  abcjve  will  help  to  prove),  as  it  does  to  divide 
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the  hrnnan  miml  according  to  the  oM  facntty  ps>chology. 
This  seems  to  mc  doubly  true  of  the  higher  iuvcrtebrates  soch 
astbeant,  bee,  wa»i>,  aiidspideT.  Weismann  (70a,  p.  162)  saj's. 
"A  sharp  line  of  dtstinctioD  between  either  ReBexcsand  In- 
stincts,  or  betweeu  the  latter  and  voluutary  acts,  is  Dot  to  be 
made.  They  shade  over  into  each  other  and  this  Is  qtiite 
cqaivslent  to  saying  that  in  plyletic  development  transitioiu 
from  one  form  of  activity  to  another  have  occurred."  tfthe 
above  is  tme  it  followx  that  a  "dcxnalion  or  variation  of  in- 
stinct" may  very  well  offer  a  basis  for  the  developmeot  of 
intelligence. 

As  Miss  Washburn  (69)  has  already  pointed  out.  Professor 
Royce,  in  his  "Outlines  of  Psychology,"  has  done  inestimable 
service  to  Psychology  by  the  manner  in  which  he  has  made  the 
results  of  Animal  Psychology  contribute  both  to  (he  view 
point  and  manner  of  treatment  of  his  itubject  matter.  His 
use  of  the  Tropisms  is  peculiarly  suggestive.  He  says  (56, 
pp.  t43-i43)  "The  researches  of  Loeb  and  others  have  called 
attention,  in  the  recent  literature  of  genetic  psychology,  to  tite 
vast  importance  which  is  possessed,  in  all  grades  of  animal  Itle, 
by  the  lyj>es  of  reaction  which  have  been  called  the  tropisin  ol 
Orientation.  We  earlier  made  mention  of  such  reactions  whett 
we  were  speaking  of  the  various  tropisms  which  Loeb  has  ex- 
perimentally examined,  as  they  exist  in  lower  organisms.  The 
general  character  of  such  reactions  is  that  they  determine,  in 
au  organism  of  a  given  type,  a  certain  characteristic  oormal 
position  of  the  organism  with  reference  to  its  enviroament,  attd 
cenain  equally  characteristic  tendencies  oa  the  part  of  the 
organism  to  recover  its  noniial  position  when  it  is  for  any  rea- 
son temporarily  lost,  and  to  assume,  in  the  presence  of  stimuli 
of  certain  types,  certain  directions  of  movement  and  certain 
attitudes  which  niny  persist  through  a  great  variety  of  special 
activities.  The  phenomena  here  in  question  arc,  in  a  sense, 
very  familiar  10  as  all.  The  animal  laid  upon  its  baclc  may 
struggle  back  again  to  the  normal  position.  Or  again,  the 
bomaD  being  when  engaged  in  normal  activities  either  sits  or 
stands  erect.  When  the  eyes  are  engaged  in  their  normal 
activity,  the  head  is  held  erect,  or,  if  these  normal  attitudes 
are  modified,  as  in  reading  or  tn  writing,  the  modification 
occurs  only  within  certain  limits.  To  attempt  to  carry  on  the 
same  activities  when  lying  on  one's  back,  leads  to  discomfort, 
and  interferes  with  the  normal  special  movement  of  the  eyes. 
It  is  thns  a  familiar  fact  that  a  certain  orientation  of  body,  that 
is,  a  ceiiain  general  direction  of  the  organism  with  reference 
to  the  most  important  kinds  of  stimulation  which  are  falling 
npon  it.  is  a  condition  prior  to  all  special  activities.  Hence  the 
reactions  of  orientation  ate  amongst   the  most   fundamental 
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phenomena  of  healthy  life.  Profoond  disturbances  of  orienta- 
tion necessarily  imply  very  considerable  defects  and  in  nioet 
cases  very  gravely  important  defects,  in  central  fiinctions. 
Thus  our  responses  to  our  environment  arc  cot  only  special 
deeds,  such  as  grasping  this  object,  or  looking  at  that  object, 
but  include  genera)  attitudes,  namely,  such  acts  as  sitting  or 
standing  erect  or  holding  the  head  up  in  order  that  we  may 
see.  And  the  special  acts  arc  always  superposed  upon  the 
general  acts,  in  such  wise  that  if  the  general  tropism§  of  ori- 
entation arc  ^erion^ly  disturbed,  the  special  acts,  however 
habitual,  will  be  interfered  with  or  will  prove  to  be  impossible." 

Further  on  in  the  discussion  of  Active  Attention  (pp.  329- 
330)  the  same  author  says,  "■In  brief,  whoever  is  persistently 
attentive  is  expressing  an  attitude  of  the  organism  which  has 
Ihe  essential  character  of  the  now  frequently  meutioued  'tro* 
ptsms'  of  the  animals  of  Locb's  experiments." 

As  will  be  evident  from  what  has  beeu  said  above  of  "tro- 
pisms'*  in  spiders,  this  creature  furnishes  ns  with  an  excellent 
example  of  the  fundamental  tropisms  of  orientation  and  also 
of  direction.  While  in  a  few  cases  these  ate  like  the  tropisms 
in  many  other  animal  forms,  they  are  more  adaptive.  The 
spider  is  capable  of  carryiu^  ou  other  and  special  activities 
without  exact  orientation,  though  it  is  tnie  that  she  would  feel 
more  at  home  if  normally  oriented.  Professor  Roycc's  view 
that  the  "tropisms"  are  the  basis  of  Attention,  even  of  Active 
Attention,  seems  to  me  possible  only  on  the  assumption  that 
iustinctive  activities  suSer  variations  such  as  may  be  seized 
upon  by  natural  selection.  It  is  hoped  that  the  present  paper 
will  help  to  show  that  the  life  of  spiders  furnishes  ns  witli 
some  proofs  of  this. 

Summary. 

1.  The  spiders  whose  names  are  given  on  page  314  show 
wide  variation  in  color  markings  and  degree  of  aevclopment. 
They  also  show  great  variation  in  selecting  a  place  for  a  web 
and,  for  those  that  build  one,  the  nest  and  the  choice  of  material 
for  the  same, 

2.  In  making  the  web  they  seem  to  be  able  to  adapt  tbem- 
se'ves  to  the  jiccnliarities  of  the  place  or  supports  for  the  web. 
They  may  make  unusually  strong  any  part  of  the  web  if  ex- 
ternal conditions  require  it.  A  change  by  the  spider  to  a  very 
diRercut  place  has  led  to  the  greatest  variation. 

3.  The  nebs  vary  from  the  normal  slant,  the  upper  outer 
spirals  may  be  more  numerous  than  the  lower  ones,  which  in  a 
vay  is  equivalent  to  turning  the  web  upside  down.  Those  that 
put  in  a  zigzag  or  "  winding  stair  "  may  in  many  cases  put  in 
only  the  lower  half  of  it,  or  omit  it  altogether  and  the  centre 
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may  be  left  undarned.  When  a  spider  has  the  same  branched 
twig  in  which  to  sHng  her  vrtb,  she  gives  to  almast  each  new 
ireb  a  different  slant. 

4.  As  for  the  number  of  parts  it  will  be  readily  seen  From 
the  tables  that  these  vary  within  limits.  The  variation  among 
members  of  the  same  species  as  the  "mean  variation"  skotrt 
is  too  great  to  be  the  product  of  an  instinct  followed  with 
mathematical  precision.  In  the  case  of  successive  webs  of  the 
same  individual  the  same  variation  is  found.  The  results  oh- 
tnincrd  for  the  group  cannot  he  due,  therefore,  to  differences 
between  individuals  only.  Since  all  of  the  Orb- weavers  have 
the  s-inie  sorts  of  changes  i»  conditions  to  meet  it  is  to  beex- 
pccted  that  their  variations  would  be  of  the  same  kind  ttod  de- 
gree. Such  is  actually  the  case — Argiope  transversa,  Epeira 
M/olium,  and  Epeira  sdopelaria  showing  a  .striking  agreement 
in  both  specific  and  individual  variation.  The  counts  for  indi> 
vidua!  Epeira  itrix,  Epeira  patagiata,  Argiope  riparia,  and 
Epeira  tortiearia  show  the  same  thing. 

5.  Theyoungspidcrs,  especially  of  £.  %elopc(aria,  have  been 
watched  spinning  their  webs  and  some  of  tliese  have  been 
counted.  They  probably  choose  the  site  for  their  web  in  the 
same  way  as  tile  old.  They  certainly  make  the  web  as  rapidly 
and  thty  are  really  more  perfect  since  the  web*  are  so  small 
that  a  large  enough  niche  can  be  easily  found  and  the  weight 
of  the  spider  does  not  bend  the  threads  so  that  they  stick  to- 
gether. I  have  also  seen  webs  of  the  young  of  A.  riparia. 
They  are  as  perfect  as  those  of  the  old,  if  not  more  so.  Young 
of  E.  angulala  have  been  seen  spinning  the  web  and  they  were 
as  adept  as  the  old. 

6.  The  feeding  habits  of  spiders  show  powers  of  modifica- 
tion that  seem  to  be  intelligent.  Dahl's  experiments,  as  also 
those  of  the  Peckhams,  point  to  the  fact  that  spiders  are  able  to 
profit  by  experience,  and  have  a  memory  lasting  a  few  hours. 
Such  of  my  tests  and  observations  as  would  prove  this  for  the 
spiders  here  dealt  with  are  inconclusive.  E.  strix,  E.  uiopeUt- 
ria.  and  A.  transversa  \\s^A\SeieTtX  methods  with  different  prey. 
A.  riparia  refused  after  a  first  trial  to  wrap  what  is  not  food 
and  later  ignored  its  presence  in  the  web. 

7.  The  time  of  spinning  of  the  web  depends  on  the  species. 
It  is  very  probable  that  A.  transversa,  A.  riparia  and  E.  tri/&- 
Hum  spin  their  webs  at  the  first  appearance  of  light  in  the 
raorniug.  Old  E.  sdopelaria  and  E.  angulata  spin  at  nightfatt. 
Vonng  of  both  the  lalter  spin  at  almost  any  time  of  day.  E. 
sehpelaria  move  about  at  early  dawn  and  may  spin  then  if  they 
have  not  spun  the  evening  l>efore.  The  reaction  to  light  here 
is  a  pretty  definite  one. 

8.  The  web-shaking  iustinct  is  most  marked  in  the^^^ii'^i'. 


UBNTAI.   POWBStS  OP  SPIDERS. 


353 


In  fact,  only  one  case  approaching  the  slow  rhythmic  swings 
vhicb  they  give  to  the  web  has  beeu  observed  in  the  other  spe- 
cies and  that  in  E.  schpftaria.  It  is  brought  nliout  by  touch- 
ing or  otherwise  disturbing  the  spider. 

9.  Tests  with  these  spiders  in  a  state  of  rest  and  after  they 
have  been  mActe  to  shake  the  web,  or  have  othertvise  been  put 
on  the  alert,  show  that  they  have  a  range  of  distinct  vision,  at 
least  six  to  eight  limes  that  of  clear  vision  under  ordinary  cir- 
comstances.  which  is  abont  two  centimeters.  It  may  be  more 
for  very  large  and  light  colored  objects. 

to.  The  approach  of  the  male  in  the  mating  of  the  Argiope 
is  probably  divided  into  a  number  of  fairly  definite  steps.  The 
male  seems  to  hunt  at  random  until  he  finds  the  web  of  the 
female.  He  then  approaches  her  from  the  tipper  edge  of 
the  web  on  the  same  side.  Next  he  approaches  on  the  oppo- 
site Slide  of  the  well  and  remains  just  opposite  to  her  for  some 
time.  He  then  returns  to  her  side  of  the  web  and  takes  his 
place  immediately  above  her.  If  she  moults  he  keeps  close 
watch  of  her  progress.  Assoon  as  she  drops  from  the  old  iskin, 
coition  occurs.  This  may  last  a  variable  time  after  which  the 
male  is  wrapped  and  dies.  If  the  female  is  hostile  and  not 
r«sdy  to  moult  the  male  may  leave  the  web.  The  above  steps 
are  not  invariable. 

i».  The  variations  which  are  recorded  in  the  foregtnng 
sections  arc  couviaciug  proof  that  instinctive  activities  in  spi- 
ders are  variable,  and  tt  is  easy  to  find  teleological  reasons  fur 
such  variability.  These  variations  are  so  marked  in  some 
cases  that  they  may  well  be  seized  tjpon  by  natural  selection 
and  made  .starting  puiuLs  in  the  development  of  new  types  of 
babit.  if  not  of  new  species.  That  they  furnish  a  basis  for  in- 
telligent behavior  iu  these  spiders  is  probable,  though  the  ex- 
lent  to  which  this  ^o^t  of  behavior  has  been  actually  developed 
can  be  affirmed  only  after  further  study.  Tbis  point  and 
otheni  the  writer  hopes  to  follow  in  later  researches. 

It  is  a  pleasure  to  acknowledge  my  indebtedness  to  Prcs.  G. 
Stanley  Hall  and  Prof.  H.  C.  Saoford  for  suggesting  this  topic 
of  rertcnrch  and  for  assi.ttance  in  studying  it,  and  to  Dr.  M.  T. 
Thompson,  my  colleague,  f'lr  the  excellent  drawings  with 
which  1  have  been  able  10  illUBtrete  this  article,  as  well  as  for 
ODC  of  my  most  valnablc  spiders,  No,  33.  and  for  many  helpful 
suggestions.  Prof,  Emcrton,  of  the  Boston  Society  of  Natural 
History,  has  kindly  identified  all  my  specimens  for  me  and  has 
helped  me  much  with  bis  interest  and  enthusiasm.  He  .sent 
the  PkidippHi.  referred  to  on  page  340,  to  Prof.  Peckham  who 
kindly  identified  it  specifically.  I^astly  [  am  very  much  in- 
debted to  the  librarians  of  the  Clark  and  Har\-ard  Libraries  for 
in  getting  at  the  scattered  literature  of  the  subject. 
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Introdcction. 
Wundt's  theory  of  feeliug  has  undergone  a  continuous  proc- 
ess of  development,  in  wnich  three  fairly  distinct  stages  may 
be  distinguished.  In  the  first  period  "there  is  btit  one  class  of 
elements,  sensations.  Feeling  is  a  third  itltribute  of  most  of 
these,  and  represems  their  subjective  aspect.  More  specifi- 
cally, it  is  the  mode  of  reaction  of  attention  upon  sen.sational 
content.  The  way  in  which  a  perception  is  taken  up  into  con- 
sciousness at  large  determines  feeling.  Feeling  thus  depends 
on  the  general  subjective  disposition  in  a  way  which  is  not  true 
of  quality  and  intensity.  Its  poles  are  pleasantness  and  un- 
ptcasanlness."  In  the  second  period,  "quality  and  intensity 
of  feeling  are  mentioned  for  the  first  time,  and  its  close  rclattoa 
to  will  is  emphasized.  Pleasure  and  pain  in  the  form  of  de- 
sire and  repulsion  govern  all  volition.  Feeling  is  on  the  one 
hand  inseparable  from  sensations  and  ideas,  and  on  the  otbei. 
it  could  not  exist  without  a  will,  the  tendency  of  which  it  man- 
ifests." In  the  third  periodi,  feelings  become  independent  ele- 
ments in  consciou.sness  :  they  cannot  be  reduced  to  any  simpler 
elements:  and,  although  we  cannot  isolate  them  directly  ajt  we 
can  sensations,  by  focusing  the  attention  upon  them,  we  can 
isolate  them  indirectly — from  each  other — by  isolation  of  their 
perceptual  substrate.*    It  is  in  the  writings  of  this  third  and 

*  From  the  Psjchologic«I  Laboratory  ol  Coruell  LToircralty. 

*H«llkn(ls;  Wniidt't  Doctrine  of  Psjcbical  AoaljrtU:  It,  PcelJnjE 
•Dd  Feeling-AiiKlytis.  Ameritan  /ournal  0/  l*tydiology,  XVII,  1906, 
ao8  fl.,  114. 
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6ds1  period  that  Wuudt's  tndJiiiei)»oua1  theory  first  appears. 

The  general  outtiim  of  the  new  theory  are  well  known. 
Simple  feelings  are  at  once  more  numerous  and  more  various 
than  simple  sensations;  but  tbey  may  be  grouped  in  a  tridi- 
mensional manifold,  in  which  the  various  intensities  of  feeling 
are  indicated  by  distances  from  the  central  indifference  point. 
And  the  (inaliticK  of  feeling  by  the  direction  from  this  indifter* 
ent  centre.  Our  concrete  feelings  are.  in  the  great  majority  of 
ca»e.s,  compounded  of  all  three  feeling  dimensions;  an  actual 
feeling  that  lies  in  one  dimension  only,  or  even  in  two  dimen- 
sions, is  an  exceptional  occurrence,  a  limiting  case.'  In 
other  words,  the  simple  feelings  tend  .strongly  to  fu«;  they 
give  rise  to  unitary  feeling  resultant^s,  which  are  introspectively 
unaualyzable  as  they  occur.  If  we  wish  to  analyze  them,  we 
must  have  recourse  to  the  sort  of  psychophysical  analysis  that 
we  employ,  e.  g.,  in  the  case  of  a  color  sensation.  By  vary- 
ing the  components  of  the  color  Stimulus,  we  discriminate 
color-tone,  saturation  and  brightness,  though  the  color  as  given 
is  a  quality  of  sensation,  psychologically  unanalysable.'  So 
with  feeling:  by  varying  the  components  of  the  perceptual  sub- 
strate, or  by  varying  the  seiisor>'  stimulus  in  the  case  of  the 
multidimensional  sensation  systems,  we  are  able,  psycbophy- 
sically,  to  bring  out  the  elementary  components  of  Uie  uaita- 
rily  experienced  feeling.' 

The  tridimensional  theor>'  first  appeared  in  the  Grunirist 
der  Psyehoiogie.  1896.  In  1899  Titchener  published  a  criticism 
of  the  theory  as  here  formulated,  maintaining  that  slrain- 
relaxation  and  excitement-depression  are  not  pairs  of  maxim- 
ally opposite  qualities,  but  rather  positives  and  negatives; 
calling  attention  to  the  fact  that  Wundt's  treatment  of  feeling 
in  the  VorUsungm  of  1897  was  at  variance  with  that  of  the 
Crundriss;  and  asserting  that  Wnndt  had  presented  no  ex- 
perimental evidence  for  his  theory.'  Wundt  replied  in  detail 
to  this  criticism,  and  appealed  to  the  curvi-s  in  Lchmann's  Die 
kdrperiicben  Aeusierungen  psychiu/ifr  Zujiande  as  experimental 
evidence.*  Stevens  then  made  a  study  of  Lehmann's  Atlas,  and 
showed  that  the  curves  in  question  could  not  be  regarded  as 
evidence  for  the  tridimensional   theory.*    Titchener  next  at- 


<Phj».  pBjx:ti.,  II,  190».  1S8,  307. 

•Sec  I.  M.  Bcntley:  Am€Tiotn  Journal  0/  Psychology,  XIV,  1903, 
tft  ((. 

'On  this  poiut.  and  o"  tbe  various  cliaages  in  tlieeKposilion  of  ihc 
tridimenilooal  theory  (cliangcs  that  Diaf  be  tnnimed  up  itt  showing 
an  IncrcftMiI  caution  in  ilatemcDt,  and  a  greater  rcailirir'H  to  admit 
the  poosibility  o(  rccliiig-analyRi*),  ate  Hollands  ;  of.  eil.,  eap.  118  f. 

•Zciwehrift  I.  Pschol.,  XIX,  1899,  jjt  8. 

*Pliilo».  Stud.,  XV.  1900.  iM  e. 

•AmfrieaHjoutnnt  of  Piythol.,  XtV,    1903,  13  S. 
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tempted  to  submit  the  question  to  experiment,  by  a  variation 
of  the  method  of  inipresnon,  and  ptiblt-'«hed  his  results  in  iIm 
Wuiidt  Feshchrijt}  In  these  cxpcrimenls  the  evidence,  so  far 
«s  il  goe&,  is  decidedly  in  favor  of  the  dual,  and  against  the 
tridiuKusional  theory  of  feeling. 

The  evideocc.  however,  does  not  go  far  enough.  As  the 
author  himself  points  out,  the  nnmber  of  experiments  n'as 
limited,  and  they  were  made  in  two  only,  not  iu  all  three,  of 
the  Wundiiau  dimensions.'  And  this  criticism  hiix,  naturally 
enough,  been  repeated  by  various  reviewers.*  The  question 
then  remains,  whether  or  not  it  is  worth  while  to  extend  the 
invcsiigation;  to  tncrea.'M:  the  number  of  experiments,  by  call- 
ing in  the  aid  of  new  observers,  and  to  take  iuto  account,  for 
one  and  the  same  set  of  stimuli,  all  three  of  [he  feeling  direc- 
tions,  Inordcr  to  an.twer  this  question,  it  is  necessary  to  esti- 
mate the  idea  which  underlay  Tiicbener's  study.  That  idea 
was  two-fold;  and  the  study  appealed  lo  two  lines  of  evidence, 
objective  and  subjective.  On  the  objcctii-e  side,  there  is  the 
appeal  to  the  'curves'  which  present  in  quantitative  form  the 
oourne  of  the  affective  judgments.  No  one  denies  the  validity 
of  pleasantness- unpleasantness  asa  feeling  dimension:  all  other 
dimensions  are  matters  of  dispute.  If,  then,  the  resultant 
curves  all  lake  the  form  which  is  taken  by  the  curves  of  pleas- 
antness and  u u pi e.isan  loess, — if  there  is  no  .ipecific  type  of 
curve  for  excitement -depression  and  »traiu-rclaxation, — then 
we  have  at  least  an  iudicaliou  that  pleasantness  and  nnpleas- 
snine&.-«  are  the  only  fundamental  affective  categories.  Apo- 
dictic  proof  we  most  certainly  have  not;  but  the  indications 
will  be  in  favor  of  the  dual  theory.  For  it  would  surely  be  a 
strange  thing  if  a  given  set  of  stimuli  affected  a  given  observer 
by  way  of  excitement-depression  (or  strain-rclaxatioB)  pre- 
cisely as  it  affected  him  by  way  of  plessantnes.s-uiiple».-uniness. 
Coincidence  might  occur  here  and  there;  but  the  wider  the 
range  of  observers,  the  larger  the  number  of  stimuli  employed, 
and  the  more  varied  the  type  of  affective  judgment,  the  leas 
likely  would  it  be.  on  the  t^sis  of  the  plural  theory,  that  coin- 
cidence should  appear.  On  the  subjecti\'e  side,  again,  there  is 
the  appeal  to  the  introspection  of  the  observers.  If  the  ob- 
servers declare  that  the  affective  judgment  in  terms  of  pleas- 
antness-unpleasantness  is  direct,  easy  and  natural,  white  judg- 
ment in  terms  of  stratn<rel3xation  and  excitement -repress!  on 

'  Philos.  Siud..  XX.  1901,  381  B. 

■"Prrilicli  i*t  nicbt  zu  iil>crseh«i,d>ui  dies  ResnlMt  belcjner  swd- 
dimcasioiialca  Darslelluugswciae  un<l  ilrr  Bc^CDztheit  der  Venocbe 
liicbl  lieweiseml  ist."     Qp.cil.,  405. 

'So,  t-  g.,  Moskiewicz  iu  Z«Use)irift  f.  Ptycbol.,  XXXIV,  1904, 
3'4. 
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is  forMd,  difficult,  associalively  mediated,  etc.,  Iben  the  evi- 
dence of  the  method  is  in  favor  of  the  dual  theory.  And  if, 
further,  the  observers  stale  that  their  judgments  of  excitement 
depression  and  strain-relaxation,  so  far  as  they  nre  aS'ective 
judgments  at  all.  are  based  upon  pleasantness-unpleasauUiess, 
this  evidence  b  proportionately  .•strengthened.  Here,  also,  the 
valae  of  the  evidence  will  be  cumulative:  the  more  numerous 
the  observers,  the  more  varied  the  stimuli,  the  more  nearly 
exhausti^'C  the  aflcclive  categories,  the  more  certain  mill  the 
outcome  be. 

Unless,  then,  the  above  reasoning  can  be  seriously  impugned, 
— unless,  that  is.  some  better  method  Ibr  the  investigation  ol 
the  tridimensional  theory  can  be  proposed, — it  vvonld  seem 
very  mnch  worth  while  to  extend  the  experiments  of  the 
Wundt  l-<stS(ArifO 

We  are  now,  therefoie,  confronted  by  the  problem  of  the 
choice  of  stimuli.  Kxperimcnts  made  by  the  method  of  paired 
comparisons  consume  so  much  time  that  selection  is  necessary; 
it  is  impossible.  In  a  single  investigation,  to  cover  a  %'ery  wide 
field.  In  the  earlier  study,  dangs  and  metronome  beats  were 
chosen  as  offering,  on  Wundt's  own  testimony,  salient  exam- 
ples of  what  wc  may  call  the  unorthodox  feeling  dimensions. 
Whatever  else  they  may  be,  Wuudt  said,  clangs  are  excitiug 
and  depressing ;  whatever  else  they  may  be,  time-intervals  are 
straining  and  relaxing.  The  earlier  study  was  planned  with 
regard  to  this  assertion  of  Wundt's.'  The  object  of  the  present 

)  lCo>kiewlex  (o/,  nf.,  315}  writes  as  follows.  "E«  biaclcrt  nichts. 
•iiTan«hin*ti,  dMt  trotx  ilvr  Binfaolilieit  il«r  R«lxe  ilie  m  uor  aii«ge- 
lostm  Gcfuble  komplixicitrr  tiintl.  d&&*  wir  auf  sie  »owohl  mit  Lust 
ala  aiich  mit  BrrctEUiis  rcsp.  I.oiuiig  rengieren.  B*  itt  durchaos 
Dichi  sui))(cschloM«ii,  (Uft*  C8  aiiilcre  R«i^c  Kil>t>  ■af  die  wir  uiir  m(( 
Brtcicunc  udcr  Spanming  lu  TFa>;i«r«a  inuumile  n1u<1.  Auch  die 
Gleicbheit  tier  Kurvcu  btaucht  nicht  zu  Tcrwunciein.  Wnturo  soli  cine 
Reilic  vEiii  KcijLcti  tilcht  in  giddier  Wci&e  Last  uml  Hrte^ung  sicigeriid 
Buf  vis  UTilt  illrxclbp  Person  rmwirkvn  kiinueti,  ohae  Uus  Lull  and 
Erreiiung  identijch  wiiren  ? "  To  ihe  first  seatcucc  it  may  he  replied 
thM  the  olimuti  frtai}t;ii  and  iiirlroitome  rhyllims)  were  by  no  measl 
feiinpic,  and  that  it  was  partly  (or  ttii»  rcu«uD  that  ttiey  were  selected  as 
a  Bieim*  by  whicb  to  teit  the  vciy  complexity  o(  nfiective  reaction 
which  tlic  writer  auuinri.  To  tue  sccoud,  it  may  be  replied  that 
espcrimcots,  however  limited,  are  belter  than  vague  coujccture. 
After  work! ug  with  clnng»  nnd  time-intervals.  Titchencr  made  »«p- 
pletneniary  cxpeiiineiita  with  oIoib  {pp.  cit.,  .103).  What,  now,  may 
the  "aiiitcre  Kclic"  be  ?  Certainly  not  tastes  and  sm«ll*.  which  arc 
notoriously  plesaant  and  nuplcasBiit.  What  then  ^  The  susfestton, 
thus  thrown  out  irretDouiibly,  i*  worth  nothinj;.  in  default  of  definite 
relcreiiec.  To  the  third  snd  fourth  sentences  aaswcr  has  Iwen  made 
in  the  test.  The  writer  ia  attackitiit  the  objective  side  of  Titchener'a 
■ncumeiit.  ntid  ha«  tKnored  the  subjective  iide. 

'Moakiawicz  declsrca:  "et  wurdeu  nur  sokhc  Reiie  Kcwablt,  die 
(u  rwei  GefUhlidimeDsioncn  Rebiiren"  {pp.  eit..  314).  There  ia.  we 
believe,  uothiux  in  Titchencr's  paper  that  could  suggest  this  idea. 
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Study  is  sonKwhat  different ;  it  is,  to  make  a  ttidiroensional 
test  of  the  tridimeDSional  theory.  Nevertheless,  we  have,  after 
consideration,  sekcted  the  same  materials  to  work  with. — har- 
monica] clangs  and  metronome  beats.  For  one  thing,  it  is  im- 
portant to  re}>eat  Titcbener's  experiments,  and  tu  confirm  or  to 
refute  his  conclusions:  and  repetition  of  the  tno-dimeosioaal 
method  is,  of  course,  included  in  the  application  of  a  tridimen- 
sional method.  There  was  here,  also,  iheailded  advantage  that 
the  (cchoique  of  these  experiments  had  already  bceu  worked 
out  in  the 'Cornell  laboratory.  For  another  thing,  the  ulimuli 
arc  sufficiently  complex  to  justify  the  assumption  of  a  complex 
affective  reaction  to  them,  if  such  a  complex  reaction  occurs  at 
all.  SVundt's  latest  statement  of  his  theory  would  seem  to 
admit  the  application  of  the  method  to  color;'  but  we  bad 
nothing  to  gain  by  having  recourse  to  color,  and  a  good  deal  to 
lose,  if  time  for1>ade  ns  to  employ  also  the  clangs  and  intervals 
of  the  earlier  inve&tig.ition.  Lastly,  there  seems  to  be  no  pos- 
sible objection,  fr<Hn  Wnndt'.i  own  point  of  view,  to  our  selec- 
tion of  stimuli.  'Feelings  of  slraiu  and  relaxation,"  he  says, 
"are  always  connected  with  the  processes  of  attention.  Thtis, 
when  wc  expect  a  sense  impression,  we  note  a  feeling  of  strain, 
and  upon  the  arrival  of  the  expected  e^'ent,  we  note  a  feeling 
of  relaxation.  Both  the  expectation  and  satisfaction  may  be 
accompanied  at  the  .same  time  by  a  feeling  of  excitement  or, 
under  .special  conditions,  by  pleasant  or  unpleasant  feelings."  * 
This  passage  appears,  in  the  light  of  the  previous  study,  to 
cover  the  use  of  clangs  for  the  produciionoffeelingsof  all  three 
dimen^ionH.  "Again,  the  series  of  i)Ie.iMirali;e  and  nnptcasur- 
able  feelings  is  united  with  that  of  feelings  of  strain  and  relax- 
ation, in  the  case  ol  the  affective  tones  of  rhythms.  The  reg- 
ular succession  of  strain  and  relaxation  in  these  cases  is 
attended  by  pleasantuesiS,  the  disturbance  of  Ibis  regularity,  by 
the  opposite  feeling,  as  when  we  are  diiMpt>otnted  or  sur- 
prised. Then,  too,  under  ceilatn  circumstances  the  feeling  of 
rhythm  may  be  of  either  an  exciting  or  a  subduing  char- 
acter." '  This  passage  appears  to  justify  the  recourse  to  met- 
ronome intervals. 

SiDce,  then,  there  is  no  positive  objection  to  theu!*c  of  clangs 
and  metronome  beats;  and  since  presumptive  evidence  in  favor 
of  sucb  a  procedure  is  fumislied  both  by  Wnndt's  general  view 
of  the  affective  life  and  by  his  criticism  of  Titcbener's  experi- 
ments; we  take  the  affective  efficiency  of  tbese  stimuli  for 
granted,  and  ask  our  observers  to  pass  upon  each  of  them  jndg- 


iHolUndi:  efi.ett..  119. 

■OatUocB.  1903,  93. 

'Ontlines,  1903,  93:  ^.    Phy*.  Fsrcb.,  11, 190a.  10$. 
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ments  in  tcnii§  of  all  three  feeling;  dimensions.     The  results  of 
expeiimait  are  as  follows. 

I.    Habmonical  Experiments. 

Tbe  method  employed  in  these  experiments  was  the  same  as 
tliBt  described  in  Titchener's  article.  The  same  harmonical 
and  noiseless  pendulum,  marking  seconds,  were  used.  The  24 
tones  in  the  thiec  octaves  Oc  (64-138  vs.),  e'-e*  (256-512  vs.), 
<*-f*  { 1,024-3,048  vs.)  were  combined  in  all  possible  pairs, 
thus  making  a  series  of  276  pairs  of  tones.  The  series  was 
formed  by  chance,  and  then  so  rearranged  that  the  same  tone 
should  never  occur  in  two  succe.<isive  pairs.  This  series  was 
given  ra  times  to  each  observer  :  6  times  upward  (  f  ),  i.  e., 
with  the  lower  tone  first,  and  6  times  downward  i^).'.  e..  with 
the  upper  tone  firHt :  making  a  total  of  5,312  experiments  for 
each  observer,  exclusive  of  'make-up'  experiments. 

In  each  series  the  observer  was  asked  to  report  upon  one 
■ffective  quality  only.' 

These  twelve  series  were  given  in  irregular  order,  but  not  in 
precisely  the  same  order  to  all  tliree  observers.  In  part  of  the 
experiments,  all  three  observed  together,  sitting  with  their 
backs  to  the  harmonical,  about  2  meters  from  it,  with  screens 
between  them.  As  the  observers  and  the  experimenter  were 
engsKed  at  different  hours  upon  other  university  work,  it  was 
impossible  to  make  the  experiments  at  the  same  hour  on  suc- 
ceeding days;  but  the  experiments  upon  each  particular  series 
were  made  within  as  few  days  as  possible,  and  often  at  tbe 
aanie  hour  on  succeeding  days.  Two  vacations  occurred  dur- 
ing the  progress  of  these  experiments,  which  further  inter- 
rupted their  regularity.'  When  it  was  possible  to  have  only 
two  observers  at  a  time,  the  series  was  repeated  later  for  the 
absent  observer.  For  these  reasons  the  12  series  could  not  be 
given  to  all  the  observers  in  exactly  the  same  order.  The  ex- 
periments with  the  harmonical  were  made  during  the  months 
of  November.  1905 — February,  1906,  and  April,  May,  1906. 

The  observers  were  given  slips  of  i»pcr  upon  which  to  record 

their  judgments,  and  were  informwl  that  they  were  to  make 

faeries  of  judgments  upon  the  relative  pleasantness,  etc.,  of  the 

tones  in  the  pairs  given.     They  were  instructed  to  listen  to 

each  tone  separately,  and  to  make  their  judgments  without 

■     'Tiichcncr:  op.  at.,  388. 

'  * Tiicheocr's  cxperimcnta  were  made  Jn  the  short  HDminef  iciioion, 
when  the  otMCrvers  could  work  «v«ry  A^j.  Aail,  as  is  uftnal  In  tbe 
•ummer  setsjons.  his  obxcrrer*  vcrc  npccioltxiiiK  in  psychology,  and 
bn'l  not  the  pre&sure  ol  otbcc  work  upon  tlicm.  Under  «ucli  condi- 
tions It  IB  anlnral.  as  will  appear  to  be  the  (act,  tli«t  Ins  currea  ahoald 
be  >oaienhat  more  rcKalat  than  tboie  obtained  io  the  present  investi- 
gatioB. 
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bias  as  to  which  tone  'ought'  to  be  the  more  pleHMiil  oi  on- 
pleasant.  They  were  distinctly  cautioned  agaiast  forming aoT 
theory  which  might  infltterice  their  j udKmeiits,  as,  e.g.,  that 
'all  high  tones  are  liable  to  be  unpleasant.'  After  30  to  40  pairs 
of  tones  bad  been  given,  the  observers  were  allowed  a  rest  of 
from  3  to  5  minutes,  which  was  generally  s^icnt  in  ordinar>'  coo- 
versation.  They  were  encouraged  to  record  introspections 
during  this  period,  or  at  the  end  of  the  experimental  hoor, 
but  were  caotioned  against  comparing  notes,  or  discussing 
results  with  one  another. 

The  actual  conduct  of  an  experiment  is  as  follows.  The  ex- 
perimenter stands  before  the  organ  with  one  foot  upon  the 
raised  pedal,  the  paper  containing  the  series  of  tones  in  his  left 
hand,  the  pendulum  bob  in  his  right.  At  the  signal  "ready." 
he  releases  the  boh  and  presses  down  the  first  note  to  be 
sounded.  After  two  full  swings  of  the  bob  (3  seconds).  Ik 
treads  once  quickly  and  once  slowly  upon  the  pedal,  and  keeps 
a  strong,  even  tone  sounding  for  two  swings  of  the  Ixib.  Ttten, 
after  two  seconds  of  silence,  the  second  tone  is  sounded  for  two 
seconds  iu  the  same  way.  An  interval  of  from  3  to  6  seconds 
is  allowed,  between  the  pairs  of  tones,  for  recording  the  judg- 
ment. After  the  first  two  days  of  experiuicnting,  an  interval 
of  from  4  to  6  seconds  was  found  to  he  most  comfotlable  for 
observers  M.  and  G.  Observer  W.  found  this  interval  very 
fatiguing,  and  when  she  observed  alone  the  interval  between 
pairs  was  cut  down  to  2  second-;.  The  judgments  on  nil  ibe 
affective  qualities  required  practically  the  same  length  of  time.' 

The  experimenter  exercised  the  greatest  possible  care  to 
keep  the  tones  strong  and  even  in  intcnKity,  and  to  prevent 
noises  from  the  mechanism  of  the  organ.  But  in  spite  of  care 
and  practice,  the  pedal  occasionally  creaked  in  certain  kimis  ot 
weather.  In  such  cases,  and  also  when  other  noises  within  or 
without  the  building  disturbed  the  observers,  a  record  was 
made  of  the  judgments  formed  under  these  dislurl>cd  condi- 
tions, and  the  pairs  of  tones  were  repeated  in  make-up  series. 
Practice  in  the  experiment,  however,  soon  developed  iu  the 
observers  such  power  of  concentration  that  they  heard  00 
sounds  hut  the  tones,  and  occasionally  surprised  the  experi- 
menter by  insisting  that  they  had  not   heard  noises  which  be 

•  None  of  ttie  judgmentB  exceeded  the  abore  lime  limits.  ■!• 
though,  as  will  be  shown  later,  the  juilgtneuts  ot  the  vaitoui  aficctivc 
dimensions  presented  vsrytiig  degrees  otdlllicuhjr.  It  would,  of  coutae, 
have  bMii  faiilyeasy  to  take  approxiiaate  meaturemcnis  of  the  aciasl 
times  reqaire<l  for  the  foruation  of  the  jucijfincocs;  but  In  view  of  the 
teutallve  Bud  exploratory  churacter  of  the  liive«ii((«lion,  thia  proc«d> 
nie  dill  not  appear  either  QecrssHrr  or  advisable,  especially  since  it 
would  have  involved  a  complication  of  aeitiod  both  for  tlie  obacrven 
and  for  the  experimeuter. 


A  STUDY  OP  THR  APPBCTIVS  QUAIJTIES. 


I 
I 


I 


had  supposed  must  make  it  impossible  for  ihetn  to  form  a  judg- 
ment vp-.m  the  tones  themselves.' 

Certain  tones  in  the  scale  were  at  times  of  different  intensity 
from  the  lest;  c  wns  apt  to  sound  suddenly  and  at  bij;h  inten- 
sity; A*  and  f'  were  rather  faint;  c*  occasionally  developed  a 
tremolo.  The  pairs  in  which  i^  sounded  in  this  way  were  noted, 
and  repeated  in  the  malce-up  series.  Whenever  the  observeni 
thought  ^  or  c*  too  weak,  the  pairs  in  which  they  occurred 
were  repeated  later.  Therefore,  these  variations  in  the  tones 
themselves  can  have  had  no  appreciable  influence  in  making  the 
curves  irregular,  and  may  be  considered  negligible.  The 
curves  do,  however,  show  <]nite  di!*tinctly  the  effect  of  the  sud- 
denness and  intensity  of  the  tone  c.  the  curves  being  clearly 
deflected  from  their  general  course  at  this  point. 

Make-up  series  were  arranged  and  given  to  the  observers 
separately.  These  scriesconsistcd of  (i)  those  pairs  of  tones  in 
which  the  observer  was  unable  to  detect  iu  either  tone  the 
affective  quality  looked  for  (negative  cases);  (3)  pairs  in  which 
the  obser\'er  found  the  quality  in  an  equal  degree  in  both 
tones,  and  was  iheicforc  unable  to  chi>osc  between  them  (un- 
decided cases);  (3)  pairs  in  which  Ihe  obscni-er  decided  with 
difficulty,  and  even  nfter  decision  was  not  sure  that  the  judg- 
ment was  correct  (doubtful  cases);  and  (4)  pairs  in  the  obser- 
vation of  which  the  observer  was  disturbed. 

Observer  M.  is  Miss  K.  Murray,  graduate  scholar  in  psy* 
chology.  Before  these  experiments,  M,  had  had  2  years'  expe- 
rience in  the  ijsychologiciil  Utjuratnry.  She  was  familiar  with 
Wundt's  tridimensional  theory  of  the  ailectlve  qualilies,  bat 
had  not  read  Titchener's  article,  and  had  only  a  vague  idea  of 
the  purpose  of  ihcsc  experiments.     M.  is  musical. 

The  experiments  were  made  in  ihe  following  order:  Pf, 
Pi.Ef.l/t.D^,(/^.£^.  St.  Pi^.  Si.  /it.  DX. 
Pt  was  repeated  at  the  completion  of  the  12  series.  In  all. 
with  make-up  series.  M.  made  3,885  comparisons. 

(1)  PUasantnest.*    After  the  first  series  (/*'t ).  M.  had  no 


'  The  absence  o(  a  noiseless  room  in  the  Coruell  Laboiatory  ia  )Uiti- 
fied  by  experiences  of  tliis  kiml.  which  sbow  that  wiiU  practice  aod 
keen  attcniioii  to  tbo  problrin  ia  liiud  observer*  rcMitllr  become  (a 
absorbril  in  their  noric  tbat  the)'  are  oblivious  to  everything;  except 
the  pkrticalar  Rtimult  upon  which  ihey  arc  expected  10  react.  See 
TilchcDer:  Mind,  N.  S..  VII,  189S,  {ii;  Wirtb:  ^Ccils.  f.  Pdjehol., 
XXV.  1901,  119. 

'Attention  may  here  be  called  to  a  dtntinct  diEfercncc  betKecn  the 
P-U  intfoapeclioii*.  for  thl«  an<l  for  the  other  obseivem,  and  the 
letrospcctloas  with  li-D  and  S-K.  Throughout  the  lnve»tiKHtioa. 
it  was  the  rule  that  the  /'-f/ judtinient*  were  s'^en,  so  to  say.  a  amat- 
tera  of  nltirualc  (act.  wilhont  poMibllit}'  of  fditber  analysia  :  the  aua- 
lytJcal  introkpucttons,  bcuTing,  f.  g..  upon  Ihe  organic  reactKHi  «et  up 
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M .  reported  that  the  toues  of  the  biitbest  octave  (t*-^)  were 
faarsli  and  straiuJiiK.  and  the:ie  were  the  toncii  oftencst  judged 
iinplensunt.  During  the  first  «ries  (/*!  )  sbe  said  that  they 
were  "as  unpleasant  as  quinine,"  and  made  ber  feel  "all 
screwed  up;"  that  it  wa-s  very  hard  to  keep  her  attention  on 
the  harsh  high  tones,  and  that  they  sometimes  pained  her 
ears  :  that  they  did  not  Kem  to  spread  out  and  give  a  general 
reverberation,  but  remained  localized  in  the  ears.  In  this 
scries  M.  reported  that  the  high  toues  gave  her  "a  feeling  of 
revulsion.' ' ' 

(2)  Unf>leaiaHlntts.  This  scries  was  made  during  the  sec- 
ond month  of  experimenting.  Xo  distraclionit  or  n.v»>dntions 
were  reported,  nor  did  M.  say  that  any  of  her  judgments  were 
influenced  by  the  musical  interval  formed  by  the  two  tones. 

In  37  pairs,  both  tones  were  reported  pleasant,  only  one  of 
the«  pairs  being  in  the  highest  octave.  M,  reported  that  the 
high  tones  were  very  unpleasant.  In  7  cases  both  toues  w«rt; 
reported  eqnally  unpleasant. 

M.  described  the  unpleasantness  as  "ttsually  a  matter  of  dia> 
comfort  in  the  head." 

During  the  series  U  \  .Vl.  reported  that  none  except  the 
high  tones  were  iu  themselves  unpleasant.  The  others  could 
be  judged  tinplea.tant  only  by  comparing  them  with  pleasauter 
tones,  On  the  ver>-  rare  occasions  when  there  was  a  sensible 
difference  of  intensity,  the  louder  lone  seemed  the  more  nn- 
plcasant.  In  10  cases  both  tones  were  reported  pleasaut.  only 
2  of  these  pairs  being  in  the  highest  octave;  in  38  other  cases 
the  tones  seemed  eciu.illy  nnpteasant. 

P  ^  was  8  repetition  of  the  first  series.  M.  said  that  it  wu 
difficult  to  disregard  the  influence  of  the  mnsical  interval.  She 

<  The  woiil  "feeling"  here  aud  In  situilar  inntatict't  licreafter  is  not 
intcuded  by  the  observers  10  cipress  any  defiaite  aSective  quality, 
but  reptocuta  a  loose  use  of  the  word  common  in  coavtrf^atlonsl 
Hiijclith,  ■«  well  «s  Iti  the  earlier  EukIUU  ps^choloKy.  in  which  It 
covers  Bny  mental  state  or  process  which  is  dlmcnlt  o? analyst!.  "Il 
l«  plain,"  lays  Ward  (Uncyclopu^ia  Britamitcs.  XX.  40).  "that  [ur> 
ttaerdefiiiiiioii  h  miuisite  (or  n  word  ihRt  may  mean  ^a)  a  touch,  as 
(cellug  of  roughness;  (A)  an  or|;aalc  sensation,  as  feeling  of  hunger; 
(r)  an  emotion,  ar,  fcelintt  of  anffcr :  (if)  (ccling  proper,  as  pleasura 
ot  pain."  CoMiiiou  URAKC  ),'oc4  much  farther.  W«  can  ta.»i\y  feel  the 
(oree  of  M.*s  thoaght  when,  as  below,  she  speaks  of  an  "interval  feel- 
ing," and  Inter  of  "a  sort  ol  question  and  nnswcr  fccliug."  The 
present  tendency  among  psycbologistH  generally  1»  to  analyze  these 
cotn^lczes,  and  to  limit  the  word  "(eeliag'  to  their  affective  qnaltty. 
Cnnously  euough,  however,  there  seems  to  be  ao  onpoaitc  tendency 
amoDg  certain  leceiit  Gcctnaii  w titer*,  who  nrc  Introducia^  the  tiM  of 
BtWUiStseinslage  in  much  the  same  sense  as  our  colloquial  'teelini;,' 
timi  avoidiiiii  n  ciireful  niintysis  of  the  complex  eaperieuccd,  and  Iiiu- 
deflne  lUc  ilcvclopntenl  of  an  exact  [cr  mi  no  logy.  Sec,  r.  j'.,  Uayer 
andOrth,  ZeitKbrift  f.  Psycbol.,  XXVI,  190),  6. 
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was  quite  unconscious  of  distractions:  for  instance,  9h«  bad  not 
even  noticed  a  steam  whistle  blown  outside  the  building  until 
tbe  experimenter  calltKl  her  iitlenti'tu  to  it  byaitkingher  if  it 
hai]  disturbed  her  in  makiug  her  judgmcuts.  Xo  negative 
cases  were  reported  and  only  one  doubtful  case.  tbout{:b  M. 
once  said  that  the  decision  was  often  difficult  where  tbe  two 
tones  were  very  near  together  in  pitch,  and  that  she  had  al 
last,  after  malciiig  a  choice,  felt  that  she  might  perhaps  as  wdl 
have  chosen  tbe  other  tone  as  the  more  [ilcasant.' 

(3)  Exdtement.  M.  bad  no  particular  difficulty  in  deciding 
which  of  two  tones  was  the  more  exciting,  though  these 
judgments  were  not  quite  so  easy  as  those  upon  /*and  U. 

In  the  first  series  \E\  ),  M.  defined  excitement  asa  'Teel- 
iiig  of  muscular  jnill. "  In  the  scries  E^-  M.  reported  that  the 
standard  of  judgment  tended  to  fluctuate;  sometimes  excite- 
ment meant  "the  amount  of  distiiibanee  in  consciousnes*," 
sometimes  "the  amount  of  muscular  response  the  sound  seemed 
to  demand."  Sometimes  the  greater  intensity  of  a  tone  made 
it  more  exciting:'  sometimes  the  judgment,  in  spite  of  instruc- 
tions to  the  contrary,  was  based  on  the  relation  between  tones; 
after  some  tones,  certain  other  tonci  Mremed  re>tful  and  quite 
lacking  in  excitement.  M.  said  that  sometimes  she  seemed  to 
get  tired  of  the  high  tones,  and  then  none  of  them  n'ere  excit- 
ing. She  reported  detitiitcly  that  the  feeling  of  E  was  un- 
pleasant. No  distractions  or  associations  were  reported.  In 
series  E  f  there  were  7  negative  and  28  undecided  cases.  Of 
the  negative  cases.  6  were  pairs  of  tones  within  the  middle 
octave,  which,  a.4  the  curves  show,  was  the  least  exciting  part 
of  the  whole  series.  In  scries  £' ^  there  were  two  neg3ti\'e, 
19  undecided  aad  3  doubtful  cases, 

(4)  Deprestion.  M.  had  great  dif&citlty  tn  giving  these 
judgments.  When  the  series  D  f  was  begun,  M.  reported  that 
all  the  tones  came  as  either  exciting  or  soothing,  and  it  was 
]>ossible  to  get  tbe  feeling  of  depression  only  by  a  special  effbit, 
— by  associating  the  idea  of  groaning  or  shuddering  to  the  low 
tones.  By  this  readiug-in  process,  14  low  tones  were  judged 
depressing;  the  remaining  iii  judgments  made  on  the  same 
day  were  upon  the  soothing  quality  of  the  tone.  On  the  sec- 
ond day  M.  tried  again  to  give  judgments  of  deoresstoo  (aad, 
melancholy).     She  reported:  "laid  not  get  this  ic^ngspooU- 

'  It  nay  be  worth  wbile  to  remark  ngata  that  reflective  judgnieai* 
were  not  sought  in  lliete  experiments.  What  wu  rcqnbed  and  regis- 
tered w««  tlie  immediate  resctioii  to  the  stimuluR.  Cf.  the  in«trac- 
tion*  to  the  ohBCTTCTS  given  above.  Apparently,  the  reflective  leo- 
ilcncy  wfl*  uuukukI  wlib  M,,  (or  »lie  repori«d  only  11  doubtlul  cue*  la 
the  whole  seriea  of  3.3IJ  experiments. 

*  Nate  tile  sudden  jauip  upward  of  M.'s  ^'•curvet  at  c. 
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oeously.  but  only  by  trying  to  see  bow  depTe.<uied  I  could  feel 
while  llie  tone  was  sounding.  I  iDvoluntnrily  adopted  the 
method  of  bieathing  out  on  the  toue  and  delaying  inspiration 
and  relaxing  olher  mn&cles."  In  this  manner  the  two  scries 
of  judgments  on  depression  f  and  ^nere  made.  In  scries  ZJ^ 
there  were  19  negative  and  14  undecided  cases:  in  serie.4  D\  , 
7  negative  and  one  undecided  case.  At  the  end  of  the  scries 
/>  4. ,  M.  reported :  "the  ability  to  annex  a  depressing  feeling 
to  tones  seems  to  vary,"  and  "it  seems  easier  to  be  depressed 
on  a  high  note  after  a  number  of  high  notes  have  been  given." 

In  order  to  obtain  comparable  judgiucnts  upon  the  same 
qujility  ou  successive  days,  the  experimenter  showed  M.  her 
first  introspections  on  depression,  each  time  that  judgments  aa 
depression  were  sought.' 

In  response  to  a  question  as  to  the  relation  of  D  to  E.  M. 
wrote :  '  "I  should  hardly  say  that  dcpressiou  is  the  opposite  of 
cxciieincnt;  that  is,  in  this  series,  thu.se  notes  that  were  not 
depressing  were  not  thought  of  as  exciting  or  neutral  but  us 
irritating,  disquieting  or  disturbing." 

(5)  Strain.  In  the  first  (hiys  of  iheM  experiments,  M. 
said  that  the  feeling  of  strain  seemed  to  be  merely  the  eflbrt  to 
attend  to  a  lone,  that  the  .strain  was  usually  unpleasant,  and 
that  when  she  was  in  douht  as  to  which  tone  was  the  more 
straining  she  was  inclined  to  rely  upon  the  unpteasaulness  of 
it.  Therefore  we  are  not  surpri.Ncd  10  find  the  strain  curves 
similar  to  those  of  unpleasaotncss.  At  the  end  of  the  experi- 
ments on  strain.  M.  reported  as  follows:  "Straining  is  not  a 
simple  immediate  judgment,  as  is  the  case  with  judgments 
upon  Poi  U.  I  should  not  be  able  to  make  the  judgment  un- 
less I  was  prepared  in  a  .ipecJal  way  to  respond  to  the  stimuli. 
I  do  not  get  any  judgment  on  strain  unless  I  follow  the  notes 
somehow,  with  inspiration  or  expiration,  or  with  general  mu&> 
cular  contraction;  except  in  the  caiteof  high  squeaking  tones 
which  give  a  sense  of  involuntary  strain  in  the  ear  and  head." 
In  series  .S^  there  \^*ere  12  negative  and  8  undecided  pairs;  in 
serks  .S|  there  were  1 1  negative  and   19  undecided  cases. 

(6)  Relaxation.  M.  had  great  difficulty,  again,  in  obtain- 
ing a  feeling  of  relaxation.    A  trial  scries  was  given  of  J  pairs 

■The  •ainc  plan  w«a  adopted  in  the  czperluieDts  on  Btraio  and  re< 
iBsalion.  These  rciponsc*  tended  to  be  ko  arttficUl  that  there  wa« 
danger  tbat  M.  wonld  foiKel  how  she  obtained  ttle  iudgmenis,  and  by 
odoptinfc  IODIC  new  nicthixl  for  their  yroiUicliun  ^ive  a  different  Keiiefl 
Ol  IndgmenlB  encli  day.  !!y  refreshing  hrr  memory,  the  whole  curve 
lor  each  ijnality  »■*  made  up  of  rcspoii^e*  of  the  aame  kind, — It  need 
hardly  be  said  that  the  as»oclation»  inrolved  in  (hchF  jii<l)(nieutaaie  ol 
an  cnliielj  diffeieut  nature  from  the  cnsual  and  unsv^tcmotic  asaocU- 
lions  Teferred  10  «ttOT«  at  <iujck]y  disappearing  in  the  coune  of  a(hc- 
Uve  work. 
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of  tones  t ,  and  M.  said  that  sht  had  been  judging  them  with 
regard  to  their  relaxing  quality.  But,  upon  further  considera- 
tion, she  decided  that  she  had  been  confusing  relaxation  with 
depressioD.  A  trial  series  of  $  tones  ^  was  then  given,  and  as 
both  M.  and  G.,  who  was  observing  with  her.  found  it  nincfa 
easier  to  judge  of  relaxation  in  the  downward  scries,  the  series 
/!  ^  was  given  before  the  series  Ji  | . 

On  the  first  day  of  experimenting  on  relaxation  M.  wrote; 
"The  drop,  rather  than  the  second  tone  itself,  seems  to  be  re- 
laxing; usually  there  \s  no  relaxation  with  the  first  tKite.  un- 
less it  is  very  high;  the  negative  cases  seem  to  occur  when 
there  is  no  interval  feeling. "  During  the  next  series  she  wrote: 
"Apparently  the  relaxing  feeling  if  merely  the  release  of  atten- 
tion from  the  first  note.  Each  pair  of  notes  gives  you  a  sort  of 
quesiion  and  answer  feeling."  Tlie  following  day  M.  gave 
jiielgmcnt*  nn  strain,  and  at  the  end  of  the  hour  wrote  :  "  In 
making  judgments  on  strain  I  realize  that,  in  the  previous 
judgments  on  relaxation,  I  was  not  judging  of  the  affective 
quality  of  the  individual  notes  at  all — which  very  seldom  gave 
anything  like  a  feeling  of  relaxation — ^but  merely  on  the  transi- 
tion from  one  to  the  other.  If  you  do  no;  attend  to  the  tran- 
sition or  interval  but  to  each  note  separately,  you  get  either  the 
'straining'  feeling  orabscncc  of  any  feeling, — not  relaxation." 

During  the  series  /i^  ,  M.  reported  :  "Relaxation  seems  to 
be  similar  to  depression.  I  get  the  judgment  'relaxing'  by 
tr^nng  to  Hce  how  relaxed  I  can  be  while  the  note  is  sounding. 
Relaxation  seems  to  l>e  associated  with  a  visual  picttire  of 
height.  It  snms  to  require  a  greater  efifort  to  feel  relaxed  oa 
high  notes." 

After  the  completion  of  both  series  of  experiments  on  relaxa- 
tion, M.  said  that  the  feeling  of  relaxation  was  like  the  muscu- 
lar strain  of  stooping  downward;  that  she  arranged  the  tones 
in  a  visnal  line  sloping  downward  from  right  to  left,  and  that 
when  a  high  was  followed  by  a  low  tone  she  felt  as  if  she  were 
bending  downward  with  the  second  tone;  in  other  cases  the 
feeling  arose  when  tones  were  lower  than  .slie  had  expected 
them  to  be;  when  there  was  no  bending  with  the  tone,  there 
was  no  feelin]{  of  relaxation. 

In  .Sf  there  were  12  undecided  and  two  negative  cases. 

In  J?i  there  were  3  undecided  and  24  negative  cases. 

SUMMAKV  OF  RHSDLTS   FOR    M. 

putting  together,  now.  the  subjective  and  objective  evidence 
to  be  derived  from  introspectioas  and  curves,  we  arrive  at  the 
following  conclusions. 

(l>    The  yand  f/'curves  take  typically  opposite  courses. 

(2)    The  judgemnts  of  Z'  and  (/  are  direct  or  immediate 
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jodgnieBts.  This  does  not  tuean,  of  coMnw,  tfaat  the  afiectm 
quality  atvays  atuchcs  blindly,  so  to  say.  and  with  iutrospec* 
dve  fiiiality  to  the  clacg.  It  has  been  sufficiently  shown,  e.  g., 
by  Whipple's  experiivieiits.  that  every  sensory  stimulus  sets  np 
a  wide-spread  organic  reacdou,  over  and  above  the  exerdse  of 
itii  specific  iuQueiice.'  At  times,  the  orfcanic  factors  are  more 
prominent,  a*  the  sense-basis  of  the  afieclive  reaction,  than 
is  the  clang  itself,  la  terming  the  P-U  jndgmeots  direct, 
therefore,  we  mean  only  that  the  affective  quality  of  f4easani- 
iiesH  or  unpleasantness  appears  in  cousciotisiiess  at  once  as  the 
clang-stiinulus  produces  its  conscious  effect.  Whether  the 
attention  is  caught  luninly  by  the  clang  as  such  (which  then 
appears  'intrinsically'  pleasant  or  uupleasant).  or  whether  it 
is  centered  rntber  upon  the  muKular  adjustments  and  organic 
"sets'  to  which  the  claug  stimulus  necessarily  gives  rise  (in 
irbicb  ca.-<e  these  sets  and  adjustments  appear  o-t  the  immediate 
vehicle  of  the  feeling), — theT.c  .-tlternativc:s,  however  important 
their  decision  in  other  connections,  arc  irrelevant  for  our  pres- 
ent piiT]x>sc.  The  jwint  here  to  notice  is  that  the /^i/ judg- 
ments are  passed  at  once,  without  hesitatioa  or  reflection. 

(5)  No  particular  difficulty  is  experienced  with  the  E- 
reactions.  The  £"-curves  closely  resemble  the  (/-carves,  and 
the  introspective  record  states  definitely  that  exdtemeat  was 
unpleasant.  Hxcilcment  is  thus  interpreted  by  M.  as  the 
opposite  of  soothing  calm,  quiet  tranqtiilization;  not  as  the 
opposite  of  depre.'i.iion  iu  the  sense  of  melancholy,  sadness. 

(4)  On  the  other  hand,  the  /7-reactions  arc,  precisely  as 
in  Titchener's  experiments,  relatively  difficult.  They  are 
obtained  only  by  setting-up  and  maintaining  an  artificial 
standard  of  judgment.  The  curves  show  an  osdUator>'  down> 
ward  course  fToui  deep  to  high  tones;  the  judgments  nre  mat- 
ters of  emotive  association.  It  may  be  noted  that,  in  her  oppo- 
sition of  exciting  to  soothing,  and  dcpicssiu^  to  itiiiatioj; 
clangs.  M.  shows  the  same  tendencies  as  Titchener's  observers 
N.  and  secoud  G.  {op.  at.,  3941!.).  Her  curves  arc  of  the 
same  lyjw  as  G-'scurves  in  Figg.  8,  11,  isof  Titchener'sarti- 
cle.  So  far.  therefore,  we  have  at  all  points  a  general  coo- 
firmation  of  Titchener's  conclusions.  We  now  come  to  new 
ground. 

(5)  No  particular  difficulty  is  experienced  with  the  5- 
reactions.  But  the  curves  are  very  similar  to  the  curves 
for  (/,  and  the  introspections  bear  out  the  hypothesis  that 
the  affective  factor  in  judgments  of  straio  is  the  factor  of 
unpleasantness. 

(6)  On  the  other  hand,  the  difficulty  experienced  with  D 
recurs  with  Jt.     The  mechanism  of  judgment  in  the   two  cases 
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much  the  same;  and  the  i?-curves,  Itlce  tbe  D-carvos,  show 
aa  oficiUatoTy  downward  course  from  deep  to  high  ton«». 
There  can  he  little  douhl  thst  the  curves  are  associative  arti- 

&1CIS. 

I  Observer  G.  is  Mr.  t,.  R.  Geissler,  assistant  in  the  psirchologi- 
cal  laboratory.  G.  had  had  a  years'  experience  in  experimental 
work.     He  had  no  more  definite  knowledge  of  the  purpose  of 

»the  expciimenls  than  M,      He  alai  is  musical. 
The  experiments  were  made  first  in  the  following  order: 

and  then  repeated  in  the  order /'f.  A'l.  ^f  .  5|.  U^,/(^, 

^£f  ,  Si,  P^.Oi,,  C/1,  Ji\:'mAn,  6,845  compari.wns. 
(0,(3).  PUataitiiiesi  aai  unpletuanlneis.  Although  G, 
reported  only  one  negative  case  (P^  )  in  the  i,  104  experiments 
tipon  P  and  U,  he  seemed  at  first  to  have  difficulty  in  decid- 
ing which  of  two  tones  was  the  more  pleasant  or  anplcasant. 
In  the  series  P^  he  reported  63  undecided  cases,  in  P\ ,  58, 
in  i/f  64,  and  in  f/^  21.  He  said  that  he  found  it  difficult 
to  choose  between  tones  very  far  apart  or  very  near  together 
in  the  scale.  But  when  these  pairs  were  repeated  later,  the 
total  of  all  undecided  cases  in  P  and  t/was  rednced  to  3.  He 
reported  the  influence  of  interval  on  only  one  day.  On  that 
day  he  said  that  the  succeeding  tones  often  suggested  a  melody. 
This  he  found  somewhat  distracting,  and  it  made  the  judgtaeot 
of  pleasantness  more  difficult.  G.  reported  no  other  distrac* 
tions  or  associations.  He  had  a  particular  dislike  for  e,  which 
is  clearly  shown  in  all  his  curves. 

f  3).  (4)-  J^xin'ffntenf  and  depresiioN.  G.  had  ft  good  deal  of 
difficulty  in  experiencing  the  feeling  of  excitement,  and  finally 
eoocluded  that  "if  there  is  anything  more  than  uuplea-santness 
at  tit"  it  must  t>e  the  state  of  muscular  resttessuess  which 
some  tones  aroused.  We  note  that  the  curves  of  excitement 
and  unpleasantness  are  almost  identical. 

I     "Depression  is  a  vague,  general  feeling  of  quiet,  letting-go, 

"avoiding  activity:  one  feels  so  lazy  that  it  seems  an  unpleasant 
ioterraptJon  to  the  general  state  of  mind  to  have  to  record  a 

Judgment  on  tbe  tones."  This  state  of  mind,  he  says,  ispleas- 
int,  though  depression  is  a  rather  more  passive  and  neutral 

'state  than  what  he  terms  pleasantness.  The  depression  curves 
are  very  similar  to  those  of  pleasantness. 

(5).  (6)-  Strain  and  relaxation.  Strain  and  relaxation  are 
described  in  muscular  terms,  G.  has  a  tendency  to  sing  the 
tones,  and  those  that  are  within  his  range  are  easy  and  pleas- 
ant :  those  above  his  range  are  unpleasant  and  straining. 
These  muscutar  strains  are  locahzed  to  the  throat,  face  and 
forehead.  Some,  especially  the  very  high  tones,  are  90  un- 
pleasant that  it  is  a  constant  strain  to  listen  to  them.     Tbea 
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G.  finds  strain  sensalJon  in  the  ears,  and  various  rot 
contractions  involved  in  the  effort  of  attention.  The  curves 
Ijcar  out  the  clow  coonection  between  strain  and  unpleasant- 
ness  which  is  indicated  by  these  introspections. 

Relaxation  seems  lo  be  merely  the  absence  of  the  variom 
kinds  of  muscular  strain  just  enumerated.  G.  had  great  diffi- 
culty with  these  judgments,  because  he  "had  no  standaid. 
There  was  notbiu^  but  tbe  general  diffused  feeltuK  of  relaxed 
muscles  and  a  vague,  uiKlisturbed  state  of  mind."  Thii  ex- 
perience was  generally  pleasant.  We  note  that  tbe  curvesof 
relaxation  are  good  opposiles  of  tha'te  of  strain,  and  run  prac 
tically  the  same  course  as  those  of  pleasantticss. 

Summary  op  Results  for  G. 

(i)    The  /*-£/ curves  show  typically  opposite  coarses. 
(3)     After  initial  practice,  the  /^6^  judgments  are  direct 
or  immediate. 

(3)  Excitement  is  with  difficulty  differentiated  from  cn- 
pleasanlness,  and  what  difference  there  i.-t  appears  simply  as  a 
difference  in  tbe  range  of  the  organic  vehicle  of  the  feeling- 
The  cur\'es  of  E  resemble  the  cur\-es  of  U. 

(4)  Depression,  the  given  opposite  of  (unpleasant)  excite- 
ment, is  interpreted  to  mean  soothing  rcstfulness,  undisturbed 
calm.  It  \i  pronounced  pleasant,  and  the  curv*es  agree  with 
the  curves  of  P.  The  cnr\'es  are  of  the  same  type  a«  tboMof 
Titcheucr's  first  observer  G.  {op.  at..  Figg.  1-6), 

(5}  5  and  J?  are  described  in  muscular  terms,  S  being  im- 
pleasant  and  /f  pleasant.  The  cun.-es  agree  in  general  wtlli 
the  C/-P  curves. 

Obcerver  C.  is  Mr.  J.  H.  Coffin,  assistant  in  the  psjxhologi- 
cal  laboratory.  C.  had  had  2  years'  experience  in  expennKStsI 
work  before  these  experiments  were  begun.  He  wa»  familiar 
with  Wundt's  tridimensional  theory,  but  had  not  read  Tiicli- 
ener's  article,  and  had  only  a  general  idea  of  the  purpose  of 
tbe  experiments.     He  is  musical, 

The  experiments  were  made  in  tbe  following  order :  Pf , 

3,312  comparisons. 

In  all  the  experiments  with  the  bannonical.  C.  reported  ■ 
constant  tendenc}-  to  sing  the  tones  given.  His  judgments 
were  largely  dependent  upon  the  ease  or  difficulty  of  the  nnw 
cular  adjustment  to  tones  in  different  parts  of  tbe  scale. 

(l),  (2).  Pieasantnris  aad  unpleasantnesi.  Dtiring  the  first 
series  gi\'en  (Pi  ).  C.  reported  that  he  was  iufiuenced  in  hit 
judgments  by  the  inten.^ty,  quality,  and  clang-tint  of  the 
tones,  and  occasionally  by  the  intervals  they  formed.  Thii 
last  be  thought  was  due  to  the  fact  that  he  had  a  constant 
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tendency  to  sing  the  tones.  Those  tones  were  the  pleasaniest 
nhkli  lay  in  the  tniddte  of  his  range,  and  could  be  stiag  most 
eujly. 

During  the  second  series  on  pleasantttesa,  C.  reported  th«t  he 
had  been  noticing  some  organic  »ensat!oiut  which  xtood  out 
quite  prominently.  "The  pleasant  tones  start  a  little  jerk  or 
thrill  ill  or  near  my  heart,  which  spreads  upward  and  colmi- 
nate«  in  a  sort  of  thrill  or  glow  in  the  Deck  and  checks." 

C.'s  judgments  of  uu pleasantness  seemed  to  depend  npon 
the  muscular  strain  involved  in  trying  to  stng  tones  above  ot 
below  the  nattiral  range  of  his  voice.  He  says  that  it  is  diffi- 
cult to  write  introspections  upon  unpleasantness  without  using 
the  words  "mnsculnr  strain."  He  localizes  the  strain  sensa- 
tions in  the  ibioat,  forehead  and  chest,  and  occasionally  io  the 
ears.  "The  more  strain  there  is,  the  more  unpleasant  a  tone 
is." 

It  will  be  noted  that  the  curves  bear  out  these  iutrospectioiis. 
It  is  the  verj-  high  tones  thai  are  seldom  chosen  as  pleasant, 
and  almost  always  as  unpleasant :  the  middle  and  lower  toi»es 
are  very  often  chosen  in  the  P  series  and  seldom  in  the  U 
series. 

(j).  (4)-  Exritrmtnt  and  dtprasion.  The  series  £"|  was 
gi\'en  immediately  after  the  first  series  on  pleasantness  {P\)- 
C.  noted  again  the  constant  tendency  to  sing  the  tones. 
"Tones  that  are  either  above  or  below  my  range  seem  more 
stirring — awaken  more  muscular  response  in  both  chest  and 
throat.  The  excitement  consists  in  this  muscular  tension  or 
dibturbauce. "  During  the  series  J?\  ,  C.  said  that  excitement 
was  a  "stirring  or  thrilling"  experience,  and  mostly  organic. 
C.  reported  that  the  high  tones  were  generally  unpleasantly 
exciting,  while  the  low  tones  were  sometimes  pleasantly  cx- 
dttng.  It  is  to  be  noted  that  the  curves  of  cxcitenient  follow 
in  general  the  course  of  the  unpleasant  curves. 

C.  had  great  difficulty  in  experiencing  depression  with  the 
tones,  and  felt  great  uncertainty  about  his  judgments  all 
through  the  series.  He  said  he  did  not  think  that  muttcnlar 
tensions  had  anything  to  do  with  this  quality;  that  very  low 
tones  were  depressing  because  they  were  big  and  heavy,  and 
high  ones  because  they  were  so  little  and  insignificant;  the 
low  ones  sometimes  seemed  to  bear  down  upon  him.  the  high 
ones  "made  him  tired."  Depression  was  generally  accom- 
panied with  difficult  breathing  ;  his chcst  often  "fell  weighted." 
He  sometimes  found  himself  holding  his  breath.  He  reported 
that  the  depression  was  usually  unpleasant,  though  t!ie  low 
tones  were  often  depressing  and  pleasant.  He  said  that  de- 
pression was  not  in  any  sense  the  opposite  of  excitement.  We 
note  that  the  curves  of  depression  are  quite  similar  to  those  of 
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unpleasantness,  diSeriaK  mainly  in  the  fact  that  the  tones  of 
the  lowest  octave  were  the  most  depressing. 

(5).  (6)-  Sfraia  ax>A  relaxation.  "Strain  is  clearly  a  case 
of  mtisctilBr  tension ;  those  tones  are  the  most  straining  which 
rcqaire  the  most  musctilar  effort  to  sing  them."  To  this  he 
adds  the  strain  of  muscular  adjustment  in  the  ears,  which  in 
the  cas«of  ver>'  high  tones  was  quite  as  noticeable  as  the  strain 
oocasioued  by  the  etfoit  to  sing  the  tones.  This  strain  was 
always  unplea.<taiit.  We  note  that  the  curves  of  strain  arc 
strikingly  similar  to  those  of  unpleasantness. 

Relaxation  is  simply  the  absence  of  strain,  and  is  always 
pleasant.  The  R  curves  are  practically  the  same  as  the  P 
cur\'cs, 

SuMMAKV  OP  Results  for  C. 

(l)  The /"-i/ curves  take  typically  opposite  courses.  They 
are  of  tbe  type  of  those  obtained  ftom  Titchener's  second  ob- 
server G. 

(a)  The /'-^judgments  are  direct  or  immediate,  thoagh 
the  spread  of  the  organic  reaction  is  more  marked  than  iu  the 
caiics  of  the  previous  observera. 

(3)  Judgments  of  excitement  are  based  upon  muscular 
tensions.  In  general,  E  corresponds  to  U;  though  the  lowest 
tones  may  be  pleasantly  exciting,  The  curves  bear  out  this 
introspective  report.  It  is  clear  that  C.  did  not  place  any  defi- 
nite affecti%-e  value  upon  the  term  exciting,'  but  took  it  (as 
the  muscular  tensions  suggested)  now  as  the  opposite  of  mel- 
ancholy, now  as  the  opposite  of  soothing  calm. 

(4)  Judgments  of  depression  are  difficult  and  uucertaia. 
They  are  based,  according  to  the  introspective  report,  in  part 
upon  iiBsociation.t,  in  part  upon  unpleasantness.  The  curves 
show  the  former  influence  in  the  lowest  octave,  the  latter  in 
the  two  higher  octaves, 

{$)     Strain  and  relaxation  are  also  muscular  matters,  and 
■re  pronounced   respectively  unpleasant  and  pleasant.     The 
,  Carres  bear  out  the  introspections. 

Observer  W.  is  Miss  M.  C.  West,  graduate  scholar  in  philos- 

[^Opliy.     W.  had  had  no  experience  iu  experimental  psychology 

before  this  year,  was  unfamiliar  with  Wundt's  tridimensional 

theory,  and  did  not  know  the  purpose  of  these  experiments. 

» She  is  musical.' 
The  experiments  were  first  made  in  the  following  order; 
P\,Pi,,D\,  f/i.iM,,5t.  R'^.  ^t.  S^,  Et,  R\. 
D^,  The  curves  obtained  were  irregular,  and  it  seemed 
'If  we  clKssity  onr  obaer-rers  as  objective  Had  siibJcctlTC  Id  type 
(Titchencr.  Bxpcri mental  Ptycbology,  I,  ii,  1901,  xxt  f.),  the  onler 
from  oMectiTc  to  »nb}ectiTe  will  be:  M..  C,  G.,  W.,— and  th*  Inter- 
val* will  become  larger  as  tbc  »«ric8  proKitMca. 
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probable  that  W.  had  not  precisely  uodcrslood  her  inst  met  ions. 

,  Accordingly,  the  whole  series  of  experiinenLs  was  repeated 
Bttr  in  the  following  order:  P^.  E^.  Sf,  D^,  Uif.R\. 

^Si,  Si,  Pi,  D^,  €/f,/tf.  The  curves  obtained  in  the 
Mcond  series  were  almost  as  irregular  as  those  of  the  lirtt 
series,  but  showed  Eimilar  tendencies.  The  curves  published 
are  formed  by  combining  the  four  curves  upon  each  affective 

■  dimension.  W.  made  6,809  comparisons, 
(i).  (2).  PUasantness  and  unpUaiantness.  These  judg- 
tuents  were  easy  and  immediate.  In  the  /"-series  there  were 
a  good  many  cases  in  which  both  tones  were  reported  unpleas- 
ant. W.  was  sometimes  influenced  by  the  intensities  of  the 
tones,  and  occasionally  by  the  intervals  they  formed.  Once 
she  wrote  that  it  was  difficult  "to  rid  the  tones  of  ideational 

■  a.S!iociations,"  bnt  did  not  spedfy  what  these  were.  W.  said 
that  unpleasantness  arose  when  the  tones  were  harsh,  rough, 
scraping,  nasal,  or  shrill.  She  found  it  difficult  to  decide 
which  tone  was  (he  more  unpleasant  when  the  two  were  widely 
separated  ou  the  scale. 

After  the  first  few  days  of  experimenting,  W.  was  not  ea«l; 
distracted.  The  loud  jingling  of  sleigh  bells,  and  the  noise  of 
an  electric  car  groaning  up  hill,  were  not  even  noticed. 

■  (3),  (4).    ExciltMfnl  s.ni\  depression.     W.  reported  that  the 
'  exciting  quality  of  the  tones  seemed  to  "walte  her  up  muscu- 

larly;"  that  the  e.xciiemeut  was  a  lively,  active,  motor  feeling, 
characterized  by  tightening-up  of  the  muscles  and  short  breath- 
ing. Sometimes  she  noted  a  tightening  of  the  ear-drums.  She 
said  that  high  and  loud  tones  seemed  to  be  most  exciting;  also 
thrilling  tones,  and  those  that  remiuded  her  of  a  trumpet  or  a 
born.  She  found  excitement  pleasant  rather  than  unpleasant, 
though  she  twice  reported  that  unpleasant  tones  were  occa- 
sionally exciting. 

In  order  to  get  judgments  upon  depression,  W.  fotind  it  nec- 

cssar>-  to  put  herself  in  a  melancholy  mood;  which,  on  some 

'^m  days,  was  difficult  to  do.     This  mood  was  characterized  by  "a 

■  constrained,  paralyzing  feeling,"   "a  weight  on  the  chest," 
™^  "slow,  deep  breathing,"  "a  feeling  of  weariness  and  heaviness." 

W.  fSiiA.  during  the  last  D  series,  that  there  were  two  alterna- 
ting elements  in  the  mood  of  depression;  a  passi%'e  longing 
which  was  pleasant,  and  *   feeling  of  fear  or  dread  that  was 

I  distinctly  nnplcasnnt. 
(5)-  (^)'  Strain  aud  reltixalion.  W.  described  strain  Id 
tiiuscul.tr  terms.  She  reported  a  general  feeling  of  tense  mus- 
cles, and  a  contraction  of  the  ear  muscles,  lioth  accompanied 
by  short  brenthini;.  She  said  that  the  high  tones  were  the  more 
straining,  though  occasionally  low  tones  were  straining,  when 
they  were  especially  intense. 
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Straia  seemed  to  her  always  tinpleasaiit.  In  fact  she  thought 
that  the  straia  sensations  were  the  maia  element  in  the  tin- 
pleasautness  of  the  tones. 

To  get  the  feeling  of  relaxation,  W.  found  it  Dcccssarj-  to 
use  an  artificial  method  similar  to  those  U£«d  by  M.  in  the 
series  on  D  and  S.  "I  try  to  take  a  long  breath,"  she 
writes,  "and,  if  the  tone  does  not  interfere  with  a  good  long 
breath  and  a  general  let-go  fccUng,  I  call  it  relaxing;  if  it 
makeft  me  draw  together,  I  call  it  less  relaxing."  "I  can't 
relax  on  an  tinpleAT^anl  tone."  Relaxation  seemed  to  her  a 
pleasant  feeling  due  to  the  absence  of  muscular  strains. 

StJMUARV  OF  RnstJi-TS  I-OK  \V. 

(i)  The  P-U  judgmciiu  are  direct.  The  curves,  though 
irregular,  lake  generally  opposite  courses, 

(a)  The  i'-jndgments  arc  based  upon  muscular  tensions. 
E  is  generally  pleasant,  sometimes  unpleiisant.  The  curve  b 
\try  irregular;  though  it  seems  to  resemble  the  /'-curve  at 
first,  and  the  f/-curve  in  its  later  course. 

(5)  The  i?-judgments  are  artificially  mediated,  and  there 
seems  to  have  been  no  constant  standard  of  judgment.  W. 
had  first  to  'put  herself  in  a  melancholy  mood.'  to  pass 
judgment  at  all;  and  the  mood,  when  realized,  had  altcraatioos 
of  pleasant  and  nnpleasant  phases.  The  curve  perhaps  re- 
sembles the  //-curve  at  first,  and  the  y-cnrve  in  its  latcf 
course.  It  is  clear,  however,  that  W.  attached  no  definite 
affective  value  to  the  terms  E  and  D. 

(4)  ^is  reported  unpleasant,  and  the  .S-cur^-e  is  a  very  foir 
reproduction  of  the  f/-cur\*e. 

(5)  The  j?-judgments  are  as»ociatively  mediated.  On  the 
whole,  the  ^-ciirve  bears  out  the  introspective  verdict  that  R 
is  pleasant. 

11.     Mbtkonomb  Hkperiuekts. 

The  method  and  apparatus  used  in  these  experiments  were 
the  same  as  those  described  in  Titchcner's  article.  Two  met- 
ronomes of  equal  rates  were  placed  in  souud-procf  boxes. 
From  each  box  a  rubber  tube,  fitted  with  a  brass  cock,  carried 
the  sound  to  a  brass  V,  whence  the  sound  passed  through  a 
metal  tube  into  the  adjoining  dark  room,  where  it  was  distrib- 
uted by  means  of  a  megaphone  fntmel. 

The  14  rates  used  byTitchcncr  were  combined  in  all  possible 
pairs,  making  a  series  of  91  tests.  These  rates  were:  44,  50, 
60,  76,  93,  to8,  ISO.  132,  144,  153,  160,  176,  193.  and  3oS  in 
the  I  min.  The  series  was  formed  by  chance,  and  then  so 
arranged  that  the  same  rate  should  never  occur  in  two  siiccct- 
sive  pairs.  This  series  of  9 1  pairs  of  rates  was  given  6  times, 
thus  making  a  total  of  546  experiments.     In  each  pair,  the 


I 


I 


A  STTOT  OP  TBH  AFPSCnVR  QOAtnTBS. 


381 


? 


a  I  f  I  ii  '  J  t  J  t  >  t  I  t  *  'T  t  '  >  t  *-j"  ■*  »'  t  t  *  ■*  I  ■*■ 


rtfUU4-irUU^*^|NmU^JlMM 


3 


1 


\ 


38* 


HATSS: 


slower  rate  was  always  given  first.  lo  eacb  series  the  obserr- 
vers  were  asked,  as  in  tbc  barmoaical  expcritncQta,  to  judge  of 
one  affective  quality  only. 

The  experiments  vrere  made  upon  all  three  obaerrcrs  at  the 
same  time.  The  series  were  given  in  the  foUowiog  order : 
pleasantness,  strain,  tinplea-unlness,  relaxation,  exciteatieat, 
dcprcrssion.  The  whole  scries  of  experiments  was  made  dar- 
ing the  months  of  February  and  March,  1906. 

The  three  observers.  Miss  Murray,  Mr.  Geissler  and  Mr. 
Coffin,  sat  about  the  funnel  in  the  dark  room,  and  as  in  the 
harmouical  experiments  recorded  their  jadg:ment!i  and  intro- 
spections in  the  intervals  between  experiments.  As  before, 
they  were  instructed  to  make  their  judgments  without  bias, 
and  were  cautioned  against  comparing  results.  At  the  end  of 
each  to  pairs  of  rates,  a  rest  of  from  2  to  5  minatca  was  allowed. 

The  actual  conduct  of  the  experiment  is  aa  follows.  The 
experimenter  sets  the  two  metronomes  at  the  proper  rates,  puts 
them  in  the  boxes,  and  closes  the  doors.  With  watch  in  band, 
he  taps  on  the  metal  tube  as  a  ready  signal,  and  after  5  sec- 
onds opens  the  cock  and  allows  the  obscncrs  to  hear  the  met- 
ronome beating  at  the  lirst  rate,  for  7  seconds.  After  an  inter- 
val of  silence  lasting  for  5  seconds,  he  opens  the  second  cock, 
and  leaves  it  open  for  7  seconds.  The  experimenter  then  rap- 
Idly  sets  the  metronomes  at  the  rates  to  be  next  given.  This 
requires  from  30  to  50  seconds.  During  this  interval  the  ob- 
servers write  their  judgments  and  introspections. 

During  these  experiments  with  the  metronome,  the  observ 
era  were  much  more  disturbed  by  noises  than  during  the  har- 
monical  experimeuts.  As  a  result,  it  was  at  first  often  im- 
possible for  the  observers  to  hear  the  stimuli  at  alL  But,  as 
in  the  harmouical  experiments,  they  soon  learned  to  concen- 
trate their  attention  upon  the  metronome  beats,  and  were  less 
and  less  disturbed  by  noises  as  the  experimenting  went  on. 

At  the  conclusion  of  the  6  series  of  experiments,  each  ob- 
server was  given  a  make-up  series  in  which  negative,  undecided 
and  doubtful  pairs  of  rates  were  repeated. 

Obskrvsr  M.  595  Comparisons. 

(i),  (»).  PSeasantness  and  u»plfaiantness.  Series  .^  was 
the  first  made.  M.  twice  reported  that  the  sound  was  so  liaint 
that  she  had  to  keep  uncomfortably  still  to  hear  the  beats  at 
slow  rates.  This  effort,  and  the  suspense  accompanying  the  un- 
certainty whether  or  not  the  stimulus  was  still  sounding,  some- 
times made  the  slow  rates  seem  unpleasant ;  and  in  three  cases 
this  faintness  was  made  the  basis  of  judgment  of  anplea-sanl- 
ocss.  M.  often  found  herself  making  an  effort  to  accommodate 
her  breathing  to  the  slower  rates ;  then  the  esse  with  which 
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she  could  make  ihisaccommodntion  tictennined  the  pleaMint- 
ness  or  uoplcasantDess  of  the  rates.  Rapid  rates  often  made 
ber  bead  tlirob  unpleasantly,  and  sometimes  gave  her  "an  tin* 
comfortable  feeling  in  one  ear."  A  slight  diflerence  in  pitcfa 
between  the  two  metronomes  was  noted  on  the  second  day  of 
experimenting  ;  this  was  made  the  basis  of  judgment  in  one 
cas«.  On  tbe  same  day  she  said  that  the  rates  sometimes  sug- 
gested pleasant  or  unpleasant  associations  which  tended  to 
infiuence  her  decisions. 

In  the  P  series  there  were  5  negative,  5  undecided,  and  3 
doubtful  cases  ;  in  the  f/ series,  11  tmdecided,  3  doubtful,  and 
no  negative  cases. 

{3).  (4).  Exdltment  and  depression.  M.  reponed  tliat  ta 
reacting  to  the  exciting  character  of  the  rates,  conscionsness 
was  completely  filled  with  the  processes  ( mainly  muscular) 
involved  in  the  excitement ;  that  there  ^vns  a  succession  of 
muscular  strains  "in  the  effort  to  keep  up  with  the  rate." 
accompanied  by  more  or  less  confusion  and  hurry, — a  sort  of 
"driven  feeling:  "1'  that  there  was  aUo  "a  continuous  whirr  in 
the  head."  The  higher  degrees  of  this  experience  were  decid- 
edly unpleasant.  As  to  depiession,  M.  writes:  "I  think  I 
could  not  give  judgments  upon  this  unless  I  especially  directed 
my  attention  to  it  beforehand,  and  regarded  it  as  the  oppo> 
site  of  excitement."  In  order  to  obtain  the  depressed  feelinf; 
it  was  often  necessary  to  call  up  associations.  When  expe- 
rienced, depression  was  accompauied  by  the  relaxation  of 
certain  muscles  and  by  slow  breathing:  M.  felt  either  quite 
indiSerent  to  the  stiniulu.s  or  was  only  slightly  affected  by  it. 
The  slate  in  general  was  neillier  positively  pleasant  nor  posi- 
tively unpleasant,  but  rather  indifferent. 

In  series  E  there  were  2  negative,  one  doubtful  and  no  tin- 
decided  cases;  in  series  D  6  negative  and  no  undecided  or 
doubtful  cases. 

(5).  (6).  Strain  and  relaxation.  M.  described  the  feeling 
of  Strain  as  a  "general  muscular  tension,  due  to  a  rigid  atti- 
tude." One  day  this  strain  >«enied  to  be  localized  in  her  fore- 
head. It  was  accompanied  by  a  breathless  feeling.  She  voA 
"completely  absorbed  in  following  the  stimulus,"  Conscious- 
ness seemed  crowded,  so  that  there  was  no  room  for  n»->ocia- 
tions.  On  another  day  she  thought  the  strain  localized  in  her 
ears;  it  accompanied  each  stroke  of  the  metronome,  but  di.sap- 
peared  at  the  least  relaxation  of  the  attention.  Tbe  strain 
often  grew  less  after  the  first  few  beats  of  a  group.  She 
reported  that  the  feeling  of  strain  was  generally  unpleasant. 
The  second  metronome  seemed  at  times  to  her  to  be  of  a  slightljr 

'  'Fvelh^ '  ta  tbe  general  tease  of  BetttMslseituUtge. 
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hi);her  pitch;  this,  sh«  thought,  increased  the  straining  quality 
of  the  beats. 

M.  describes  relaxation  as  a  pleasant  feeling:,  with  no  confu- 
sion or  effort.  The  rates  which  were  accompanied  by  relaxa- 
tion were  those  which  conld  be  easily  followed  with  the  throat 
muscles,  or  did  not  conflict  with  an  easy  rate  of  breathing. 
Relaxation  seemed  to  l)e  the  oppo^te  of  excitement  as  well  as 
of  strain.  She  said  that  the  "whirr  in  the  head"  noted  above 
under  excitement  was  tjuile  lacking. 

In  the  series  S,  there  were  i  negative.  9  undecided,  and  J 
doubtful  esses;  in  the  series  Ji.  t  uodedded,  1  doubtful  and 
no  negative  cases, 

SuuMAKY  OF  Results  fob  M. 
(i)     The  P  and   (/  cur%-cs  take  roughly  opposite  counes. 
In  general  type  they  resemble  the  curves  of  Titchcncr's  ob- 
5er\-ers  M.  and  D.  {op.  at.,  400), 

(3)  Judgments  of  /*  and  i/  were  direct  or  immediate. 
The  organic  factors  in  the  sensor>-  vehicle  of  the  feeling  were 
often  prominent. 

(3}  In  the  case  of  E  and  D.  judgment  was  passed  mainly 
in  terms  of  sensation  ( 'muscular'  scusations.  in  the  widest 
sense  of  that  phrase).  We  find,  accordingly,  that  the  curves 
teud  to  take  a  straight  course,  the  quickest  rates  being  the 
most  exciting,  and  the  slowest  the  most  depreitsing.  Increase 
of  E  is  unpleasant,  and  the  tatter  half  of  the  £-curve  shows  a 
similar  course  to  that  of  the  6''-cur\-e.  The /7-judgmeutsaK 
difficult ;  they  are  regarded  merely  as  the  logical  opposite  of 
the  /:-judgments,  and  are  often  mediated  by  association.  No 
con.stnncy  of  affective  tone  is  reported.  It  mtist,  therefore, 
probably  be  concluded  that  this  curve  is  an  associative  artl- 
fact 

(4)  Judgments  of  strain  and  relaxation  were  ea^  and 
direct.  The  introspections  resemble  those  given  for  /'and  I/. 
and  the  curves  (as  in  Titchener's  experiments)  accord  well 
with  the  curves  for  /"and  [/. 

(5)  Neither  in  the  £-D  nor  in  the  S-R  experiments  is 
there  evidence  of  any  affective  factor  other  than  P-[/.  Hia 
noteworthy  that  M.  regards  J?  as  the  opposite  both  of  S  and 
of  ^. 

OssBRVER  G.  606  Comparisons, 
(l),  (2),  PUasantness  and  unpleasantness.  With  the  slow 
rates,  G.  had  a  feeling  nf  strained  expectation  or  MiS]>cn^, 
which  made  them  seem  unpleasant.  Very  rapid  rates  gave 
him  an  uncomfortable,  hurried  feeling.  "It  is,"  he  writes, 
"always  unpleasant  for  me  to  Ix:  hurpcd  faster  than  I  want  to 
go."     In   cases  where  the  two   rates  were  nearly  equal,  he 
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fiMlBd  it  impossible  to  decide  which  n'as  the  more  pleasant  or 
unpleasant  without  the  help  of  associa lions.  During  the  Srsl 
two  days,  G.  said  he  could  detect  no  difference  in  rate  beiweeo 
the  following  pairs:  50  and  60,  60  and  76,  93  and  loS,  tao  and 
132,  i44and  152,  152  and  160,  176  and  192.  G.  reportcda 
slight  occasional  diSeteoce  in  pitch  between  the  two  metro- 
nomes, which  sometimes  influenced  bis  judgments.  Dnring 
the  experimenu  upon  excitement,  G,  reported  that  when  the 
slow  rates  approximated  bis  natural  rate  of  breathing,  they 
seemed  decidedly  pleasant. 

In  series  /*  there  were  7  doubtful,  t»  negative,  aad  no  ud- 
decided  cases;  tn  series  U,  3  negaUve,  16  nodccided  and  2 
doubtful  cases. 

(3).  (4)-  I^xcitement  and  depression.  G.  seems  to  have 
made  his  judgments  upon  these  two  qualities  priocipatly  by 
the  help  of  the  train  of  ideas  sugt;est^  by  the  rates.  The 
faster  rates  suggested  hornen  racing,  rapid  musical  composi- 
tions, etc, ;  the  slower,  bad  weather,  funeral  marches,  etc. 
Without  the  help  of  these  associations  he  was  unnbic  to  fixl 
either  excited  or  depressed.  He  described  the  feeling  of  ex- 
citement as  muscular  restlessness  attended  by  "a  resGessDcu 
of  mind"  in  which  the.se  a.^ixrlaiious  rapidly  succeeded  one  an- 
other.    The  higher  degrees  of  excitement  were  unpleasant. 

In  the  series  D.  G.  chose  the  first  rate  of  the  pair  every 
time,  as  if  he  had  decided  beforehand  that  slow  rates  most  be 
the  more  depressing.  Xo  negative,  undedded  or  donbtfiil 
cases  were  reported  in  either  series. 

(5)1  (6).  Strain  and  relaxation.  On  the  first  day  of  the 
strain  series,  G.  reported  a  feeling  of  .strained  expectation, 
which  was  especially  noticeable  with  the  slower  rates.  Thb 
is  the  same  obscn-ation  as  that  which  he  made  during  the  series 
U.  Later  he  said  that  it  was  diflicnlt  to  keep  from  conftisiog 
strain  with  unpleasantness  or  with  the  sensations  of  muscttlar 
tension  accompanying  the  effort  of  attention.  In  4  cases,  both 
rates  seemed  the  same  (44  and  50.  50  and  60,  60  aiKl  76,  ^6 
and  93). 

G.  described  relaxation  in  organic  or   muscular  terms  as 
restfulness,  "settling  down,"   quietude.     This  was  easiest  to 
cperiCDce  with  the  rales  of  moderate  speed.    Very  .ilow  rates, 

:  taid,  "seemed  to  hold  him  in  suspense"  and  so  made  relaxa- 
impossible. 

In  series  S,  there  were  three  negative,  14  undecided,  and  6 
doubtful  cases;  in  series  R,  00  negative,  6  undedded  and  4 
doubtful  cases. 

SrHMARY  OF  Results  fob  G. 
(1)     The  P-U  cQiva  take  opposite  courses,  which  agree  in 
eneral  type  with  those  of  the  curves  already  mentioned. 
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(a)    Judgments  of  P-  U  are  direct. 

Cj)  The  E-D  curves  wear  an  srtifidal  appearaoce,  aod  the 
judgments  arc  avowedly  mediated  by  assaxiaiions.  There  i* 
no  evidence  of  an  affective  factor,  save  that  bi(i;h  degrees  of  ex- 
citement arc  pronounced  unpleasant.  The  ctirvcs  approximate 
straight  lines,  the  highetl  rates  being  the  most  ezcttlag.  the 
slowest  the  most  depressing. 

{4)  Judgments  of  ^'and.ff  are  based  partlynpon  'musctUU'' 
sensations,  partly  upon  the  P-U  factors.  In  general  the  ^• 
curve  resembles  that  of  P.  the  .S'-curve  that  of  U.  Indeed, 
when  we  consider  the  degree  of  practice  implied  in  these  ex- 
periments, we  may  probably  say  that  the  curves  agree  as  wdl 
together  as  would  pairs  of  P  or  of  fcnrvcs. 

In  all  the  experiments  with  the  mctroooDie,  C.  noted  a  con- 
Mam  tendency  to  "keep  time"  with  the  beats  by  some  sort  of 
muscular  mi>veinent,  with  the  throat,  feet,  hands,  etc.,  and  hts 
judgnicnts  were  based  upon  the  ease  or  difficulty  of  this  pro- 
cedure.    C.  made  556  comparison.s. 

(i),  (2).  PUasanliess  and  unpieasaniness.  These  jodg- 
tneuts  were  directly  determined  by  the  eaM  or  difBcnIty  of  the 
muscular  response  to  the  rates.  In  very  rapid  rates,  C,  grouped 
the  beats  by  fours  and  then  counted  one  to  each  gronp,  accent- 
ing the  first  beat.  In  medium  rales,  the  single  b«<ts  suggested 
ft  rhythm  and  the  muscular  response  was  pleasant.  In  two 
cases  (pairs  1^4  and  152,  i;6  and  192)  the  rates  seemed  to  be 
the  same.  Where  they  were  widely  different,  he  found  it  diffi- 
cult to  compare  ihein  in  order  lo  choose  between  them.  On 
the  first  day  he  thought  that  the  pleasantnesn  or  nnpleasant- 
ness  of  the  different  rates  depended  somewhat  upon  his  geueral 
condition;  when  he  was  sleepy,  he  preferred  the  slow;  when 
he  was  wide  awake,  the  faster  were  the  more  pleasant. 

In  series  P  there  were  5  uudecided,  but  no  negative  or  doubt- 
ful cases;  in  series  U  there  were  no  negative,  nudeddcd  01 
doubtful  cases. 

(3),  (4).  Exdlemenl  and  depreuhn.  During  the  R  series, 
C,  wrote  ;  "there  seems  to  be  a  rate  of  bodily  movement  which 
is  natural  and  easy:  the  attempt  to  keep  time  with  rates  fa.*ter 
than  this  natural  rate  is  exciting.  Etepreasiou  is  merely  the 
absence  of  excitement  and  not  itself  a  positive  quality." 

"When  very  slow  rates  are  given,  I  cannot  help  dividing 
the  long  interval  between  beats,  and  couniing  twice  to  a  beat. 
In  this  way  I  obtain  a  rate  that  is  twice  as  fast  as  that  given 
and  much  more  comfortable."  No  negative,  uudecided  or 
doubtful  cases  were  reported  in  either  series. 

(5).  (6)-  Strain  and  relaxation.  To  C.  Strain  seems  to 
bavc  meant  the  muscular  tension   involved   In  the  effon  to 
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■■ke«p  up  with"  the  beats.  The  most  stTainiug  rates,  he 
says,  are  those  "that  require  the  most  muscular  tension  in  the 
effort  to  Iceep  time. — those  that  are  farthest  from  8  tiatural 
bodily  rhythm."     These  were  unpleasant. 

Relaxation  was  merely  the  absence  of  strain.  Those  rates 
seemed  roost  relaxing  that  called  forth  the  least  muscular  exer- 
tion and  approximated  the  "natural  rhythm."  Relaxation 
wa.s  thus  not  differentiated  from  depression. 

In  series  5  there  were  no  negative,  i  doubtful  and  4  unde- 
cided cases;  iu  series  j?,  no  negative,  doubtful  or  undecided 
cases  were  reported. 

SCMUARV   OF   RHSPtTS   FOR    C, 

(i)  The  curves  of  P  and  U  take  opposite  courses.  The 
/'-curve shows  some  irregularities;  but  the  (/-carve  is  more 
regular,  and  both  are  of  the  familiar  type. 

(a)    The  Z'-^' judgments  are  direct. 

(3)  The  observer  shows  the  tendency  to  make  the  faster 
rates  exciting,  the  slower  rates  depressing,  which  we  have 
found  also  in  M.  and  G.  The  irregularities  at  the  beginning 
of  the  curves  are  apparently  due  to  the  observer's  tendency  to 
double  the  rates. 

(4)  Strain  was  unpleasant,  and  the  curves  of  .S"  and  of  t/ 
accord.  Ji  is  identified  with  A  and  the  same  type  of  curve 
results. 

CoNCi,nsiON. 

We  have  oow  obtained  the  six  series  of  aflfecttve  judgments 
posited  by  the  tridimensional  theory  of  fceliug,  ( i )  with  daugs, 
from  four  observers,  and  (2)  with  metronome  inter\'als,  from 
three  observers.  The  results  may  be  briefly  suttunBrized  as 
follows. 

( I )  For  all  ob5er\'ers  alike,  and  for  both  kinds  of  stimnla- 
(ioo,  judgments  of  /'and  6'' were  easy,  direct  and  natural.  It 
was  exceptional  to  find  any  reason,  any  basis,  for  these  judg- 
ments: the  stimuli  were  intrinsically  pleasant  and  unpleasant, 
— more  pleaiiani  or  more  unpleasant  than  their  neighbors :  and 
where  a  reason  or  a  basis  was  found,  outside  of  intrinsic  alTcct- 
ivc  tone,  it  lay  in  the  organic  reaction  set  up  by  the  stimulus 
employed.  The  curves  of  Paad  f/ followed  opposed  courses. 
There  can  be  no  doubt,  then,  upon  any  theory  of  feeling,  as 
regards  the  validity  of  the  /'-{Z  dimension. 

(3)  No  evidence  was  obtained,  throughout  the  investiga- 
lion,  of  the  existence  of  a  pluralityof /*or  of  Equalities.  On 
the  contrary,  Pnnd  //appeared  to  be  homogeneous  and  sim- 
ple, identical  in  all  experiments.     Variations  in  the  '  color '  of 
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referred  by  the  observers 


variations  in  the 
organic  reaction  set  up  by  the  stimulus. 

(3)  For  alt  observers  alike,  and  for  botb  kiud.s  of  stimula- 
tion, judgments  of  strain  were  easy  and,  on  the  whole,  direct. 
Strain  was,  however,  described  in  'muscular'  terras  through- 
out, and  increasing  strain  meant,  nniformly.  increa-^ng  na- 
pleasantness.  Tlie  curves  of  S  correspond  closely  to  the  curves 
of  U.  So  far  as  its  aflective  side  is  concern«d,  therefore,  strain 
may  be  identified  with  unpleasantness ;  there  is  no  evidence  of 
a  new  affective  quality  or  affective  dimension. 

(4)  Less  direct,  but  -siiU  fairly  natural,  were  £"-iudgments 
upon  clangs.  In  the  case  of  M.  and  G.,  excitement  means 
unpleasant  muscular  tension  ;  and  the  ^-curves  agree  with 
the  ^/-curves.  In  the  case  of  C.  excitement  means,  accord- 
ing to  the  nature  of  the  muscular  tensions  aroused,  now  the 
opposite  of  melancholy,  now  that  of  calm:  usually  it  means 
the  latter,  and  is  unpleasant.  For  W.,  on  the  contrar>',  E  is 
usually  pleasant,  sometimes  unpleasant.  There  is  no  evidence 
of  a  specific  f-dimension,  or  of  a  number  of  different  E- 
qualities.  The  ^-judgments  upon  metrouome  intervals  tend  to 
be  purely  intellectual  (sensatioually  motived)  and  not  affective 
jadgments.  Fast  rates  are  termed  exciting,  slow  rates  depressing. 
High  degrees  of  excitement  arc  found  unpleasant. 

(5)  8lill  less  direct  are  the  ZJ-judjjments.  For  M.,  with 
clangs,  the  whole  experiment  was  associatively  motived,  and 
the  standard  of  judgment  associatively  maintained.  We  may 
surmise  from  the  introspections  that,  bad  M.  I^en  asked  to 
judge  of  the  'soothing'  (instead  of  the  depressing)  character 
uf  the  clangs,  she  would  have  giveu  a  /'-curve  as  response  to 
the  instruction.  For  G.,  D  means  tranquility,  soothing  calm  ; 
and  his  curve  is  a  /'-curve.  For  C,  D  vacillates  in  meaning  : 
bix  judgments  are  either  associatively  medinled,  or  judgments 
of  U  (dcprcssion^^melancholy).  For  W..  /J  is  a  still  more 
artificial  and  still  more  vacillating  term.  The  mood  of  de- 
pression is  associatively  aroused,  and  shows  alicrnnting  phases 
of  /"and  U.  In  the  metronome  experiments,  D  has  for  M.  no 
mnstant  affective  value;  the  judgments  are  intellectual,  and 
associatively  motived.  The  judgmeutii  of  G.  and  C.  do  not 
either  show  any  affective  influence. 

(6)  The  ^-judgments  of  M.  with  clangs  are  a«socia lively 
motived  :  R  is  much  the  same  as  D.  G.,  C.  and  W.,  on  the 
other  hand,  make  R  the  opposite  of  unpleasant  strain,  and  ac- 
cordingly give  /*-curvcs.  In  the  metronome  experiments, 
the  results  are  the  same,  but  their  distribution  is  diScrent.  M. 
and  G.  give  /'-curves,  making  relaxation  mean  pleasurable 
muscular  attitude  or  pleasurable  organic  set :  C.  identi6es  R 
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with  D,  and  gives  a  ciin*e  simiUr  to  bis  A-cnnw.  Nnnhtit 
is  there  any  evideuce  oi"  a  specific  ^-diineusion  or  jV-^uality 

{7)  The  conclusions  (irnwn  by  Tilchener  from  his  twu- 
dimcusional  study  of  the  Wnndtian  tbcorj-  are  confinucd  by 
our  results. 

(8)  The  IridimcDstonnl  extensiun  of  the  method  of  tMiired 
compaiisons  is  justified  by  the  diTectn«*s  of  all  S'-rcaclions 
anil  of  the  majority  of  the  .^-reaciioas  to  clangs.  On  tlie 
other  hand,  the  E~D  experiments  with  tuetroaoiDe  interralt 
failed  entirely  to  educe  an  affective  reaction,  whether  of  the 
familiar  P-Uot  of  the  hypothetical  E-D  type. 

Our  evidence,  then,  is  against  the  tridimensional  theory  of 
feeling:  it  supports  the  duni  tbeory  in  its  tiaditional  form. 
We  have,  now,  no  desire  to  press  this  ct-idcncc  to  the  breaking- 
point.  We  grant  freely  that  the  experiments  are  not  vvm 
yet  very  numerous;  that  the  obscr\'eTs  also  should  be  increased 
■u  number;  and  that  the  range  of  stimuli  has  been  limited. 
What  we  urge  k,  that  the  experiments,  so  far  as  they  go,  all 
point  in  the  same  direction.  And  wc  urge,  further,  that  tbey 
are  experiments:  that  our  observatious  have  been  made  under 
standard  conditions,  with  trustworthy  and  conscientious  ob- 
servers, and  by  an  approved  method  which  allows  of  the  corre- 
lation of  subjective  and  objective  resnlts.  More  than  this  we 
do  not  assert.  Ii  may  be  that  future  investigation  will  show 
our  procedure  to  have  been  too  crude  and  general  to  do  iustioe 
to  the  full  complexity  of  factors  co-operating  in  the  anccttve 
consciousness.  It  may  be  tbat  that  subtle  and  intangible  in- 
fluence of  'laboratory  atmosphere'  has,  in  spite  of  all  our 
care  and  of  tbe  attempted  impartiality  of  our  observers,  been 
at  work  to  vitiate  our  conclusions.  We  cannot  disprove  either 
of  these  objections,  if  it  be  brought  ngaiust  ns.  We  shall  be 
satisfied  if  we  have  shaken  the  pluralists,  for  the  moment,  out 
of  their  dogmatic  slumber. 

For  the  pluraliniic  theory  may.  surely,  be  described  as  a 
dogma.  On  the  experimental  side,  appeal  has  bees  made  bf 
its  representatives  only  to  the  results  of  tbe  method  of  exprc«- 
sion.  This  method  has  repeatedly  been  declared,  by  Wnndt 
himself,  to  be  snbsJdiary  to  the  method  of  impression.  Tbat 
apart,  however,  the  appeal  has  broken  down  almost  as  soon  as 
made.  Or  is  there,  at  the  present  time,  any  iota  of  evidence 
for  the  muUidiraensional  theory  to  be  drawn  from  the  pub- 
lished investigations  ?  The  evidence  seems  to  be  found,  rather, 
in  the  bias  of  the  psychologizing  mind.  The  affective  life 
is  extremely  rich,  extremely  complex;  and  it  appears,  so  to 
say,  derogatory  to  tbe  composition  of  the  human  mind  to 
find  the  affective  factors   proper  solely  in   pleasantness  ant) 
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unpleasantness.  When  James  says  Ibat  the  dual  theory  "i«  a 
Iiackneyed  psychological  doclriuc,  but  on  any  theory  of  the 
seat  of  emotion  it  seems  to  me  one  of  the  most  artificial  and 
scholastic  of  the  untruths  that  disfigure  our  science  ;'"  when 
Ladd  writes  of  the  same  theory  that  it  is  not  only  "wholly 
inadequate  to  clesenbe  and  explain  the  admitted  data  of  con- 
sciousness, but  even  contradictory  ot  those  data." — that  it 
"rcceive.t  confutation  at  ei-ery  point  ftom  the  data  of  psycho- 
logical science;"*  when  Wundt  declares  that  to  the  observer 
who  has  freed  bis  mind  of  prejudice,  and  who  adopts  the  right 
method  and  principles,  there  "driingt  sich  onweigerlich  eine 
AoEahl  seetiscbcr  Zustande  der  Wahrnehmung  auf.  denen 
man  Kwar  durchaus  deu  Cliarakler  von  Gefiihleu  zuerkennea 
muss,  die  sich  aber  in  die  Scbablone  der  Lust  und  Unlust 
nimmcrmehr  eiiuwaiigcu  lasscu  ;"  *  when  Lipps  postulates, 
besides  pleasantness-unpleasantness,  primary  feelings  of  effort, 
of  certainty,  of  reality:*  we  can  understand  the  attitude  which 
these  authors  take  up,  and  we  can  give  a  hearty  oMenl  to  their 
in<:istence  upon  the  variety,  the  delicate  shading,  the  subtle 
transitions  of  emotive  experience.  The  ()uesiion  of  the  plu- 
rality of  the  afleciivc  dements  sensu  stricio  is,  however,  a  ques- 
tion of  £BCt;  and  we  have  a  right  to  demand  more  than  casual 
self-obaervation,  mure  even  than  inten.se  psychological  convic- 
tion,— we  have  a  right  to  demand  evidence  of  the  combined 
objective  and  subjective  sort  which  direct  experimentutioa 
aloQC  can  furnish.  So  long  as  no  attempt  Is  made  to  bring 
sach  evidence,  is  not  the  pluralistic  theory  a  dogma?    Do  not 

■  the  differences  which  the  diflerent  authors  evince  in  their 
catai<>guM  of  the  primary  affective  dimensions  show,  with  all 
desired  clearness,  that  the  theory  is  a  matter  of  personal  ini- 
prcs-ston  and  prepos-scssion.  rather  than  of  systematic  work? 

I  And  may  wc  not.  with  justice,  challenge  the  partisans  of  the 
theory  to  take  up  the  issue,  experimentally,  and  at  least  to 
withhold  their  condemnation  of  the  traditional  view  until 
some  positive  evidence  for  their  own  has  beeu  adduced? — 
To  us,  it  has  seemed  best,  instead  of  extending  the  method 
of  paired  comparisons  beyond  the  point  now  reached  toother 
cla.tsc.4  of  ^timllIllS,  to  change  the  venue  of  the  problem  alto- 
gether, and  to  attack  it  on  the  side  of  mixed  feelings.  A  sec- 
ond article  will  therefore  report  an  experimental  study  of 
these  much- discussed  processes. 


'  P»ycbo!.  Rev.,  i.  |8^.  535, 
■Psrchol-.  dcscrlp.  flnd  czpUti.,  1894,  1G7,  169. 
*Ph»».  Pwycli,,  ii.  1901.  385. 

* SelD«tbewaHt»ein,  Emp&itdung  and  Gefiilil,  1901;  Vom  Ptiblca, 
[Wolleu  and  IHokcn,  1903. 


ACCURACY   IN    HANDWRITING.   AS  RELATED  TO 
SCHOOL  INTELLIGENCE  AND  SEX.' 
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If  Preyer  is  at  all  right  in  Kiying  that  "the  conoectiott 
between  physical  and  psychical  processes  reveals  itself  more 
plainly  in  handwriting  than  in  any  other  voluntary  more- 
Ricnt*'  (i8:i),  a  search  for  correlations  in  this  direction  sbonld 
be  profitable,  Prcyer's  own  attempt,  along  with  CrefHeox- 
Jainiu's  (6)  and  Meyer's  (17),  to  establish  graphology  on  a 
scientific  basis  constitutes  such  a  search  for  correlations  on  a 
very  ambitious  scale.  The  more  restricted  investigations  by 
the  alienists  (7;  11;  17),  with  the  Guldscheidcr-Kntepciin 
SehriflzMtge,  may  also  be  viewed  as  a  search  for  the  corrclaies  ol 
handwriting,  especially  the  handwriting  of  the  insane.  Tbae 
two  fields,  the  characterological  and  the  pathological,  have 
so  far  been  cakivated  to  the  comparative  neglect  of  the  more 
iiomial  and  commonplace  aspects  of  handwriting. 

The  present  study  concerns  itself  with  ordinary  school  pen> 
manship,  considered  as  a  motor  fuuctiou.  There  are  peculiar 
reasons  why  the  handwriting  of  n  large  number  of  school  chil- 
dren should  be  studied  from  this  standpoint.  Writing  is  a 
%'ery  delicate,  cumplicated  activity,  retiuiring  a  high  degree  of 
co-ordination  and  years  of  almost  daily  practice  before  it  be- 
comes an  established  acquisition.  Pew  movements  to  which 
the  baud  of  the  ordinary  child  is  trained,  are  more  difficult, 
and  in  no  other  example  of  "manual  training"  are  the  degrees 
of  efficiency  so  conveniently  recorded.  Purthennore.  in  the 
case  of  no  other  school  activity  is  there  snch  a  conspiracy  of 
infiuences  to  secure  uniformly  excellent  results.  Constant 
pressure  from  the  teacher,  nsually  snj>i>Icmenlcd  by  praise  or 
blame  from  the  parent,  and  a  mathematically  accurate  model 
are  for  eight  years  not  allowed  to  lapse,  so  that  here  condi- 
tions are  most  favorable  for  the  production  of  absolate  uai- 

'  I  wish  to  sclEDOvrlvdge  mjr  indebtetlitcss  (or  vmrions  fuvoia  to  lAt. 
Homer  P.  LewU.  Snperintciidenl  o[  Schools.  Mr.  Joseph  Jaclt*«n, 
Pilncipatol  the  English  High  School,  Mr.  Bdwsrd  M.  Woodwan). 
Prlucipal  of  tlic  Sotilh  Uii;b  Scbool.  of  Woicealer,  Mass.,  and  to 
Superintend  cut  Walter  F..  Pcmald  and  teacbcn  of  the  Musochaselt* 
Scaool  tar  Feeble- Mi oded  Cliildreu.  I  bave  alio  lo  ackaowleilKc 
many  courteous  •erviccs  from  the  prlnctpals  and  teachers  of  the 
Worcester  grwle  Khools,  wbo  assbled  in  tae  collectwn  of  material. 
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Tormity.  The  very  apparent  and  tanjftble  differences  which 
n^^ear  ia  spite  of  the^  conditions  challengv  consideration. 

Tbc  prescni  study  limits  itself  to  the  differences  in  the  accu- 
racy of  penmanship,  that  is,  llie  differcncrK  in  the  amount  of 
deviation  fioni  a  perfect  copy.  The  principal  material  was 
collected  with  the  assistance  of  one  hundred  and  five  teachers, 
from  the  public  schools  of  Worcester,  Mass.  Each  teacher 
submitted  four  scU  of  representative  specimens  written  by  the 
pupiU  of  her  ft^ade,  a^  follows : 

Grffup  /.  Specimens  trom  the  three  Betl  wriltn  in  tbe 
grade. 

GfOHp  11.  Speciroens  from  tbe  three  Worst  wriUri  in  the 
grade. 

Group  III.  Specimens  from  tbe  three  pupils  of  highest 
mental  ability  as  represented  by  Kchool  sUr.ding^, 

Group  IV.  Specimens  from  the  three  pupils  of  lowest 
mental  ability  as  represented  by  school  staudings. 

To  e«ch  specimen  was  attached  n  slip  giving  desired  dnta 
about  tbe  pupil,  as  indicated  below  : 

(i.)  StAooi  Initlligeita  (as  shown  by  standings):  Very 
Good,  Good,  Fair,   Poor,    Very  Poor. 

(a.)  C«i*Ta//«/f//j;p-mi-^  (irrespectire  of  standings)  :/?rf)rA/, 
Average,  Dull. 

(3.)  iWofor  MMi/y  (a  careful  judgment  of  the  pupil's  nm*- 
cular  dexterity,  as  shown  in  DrawinK><  Sewing,  Manual 
Training  and  general  aptness  in  using  fingers,  hands  and 
arms):   Oever,  Axrerage,  Clumsy. 

(4.)     Fadlily  in  Writing:    Ease,  Moderate  Bate,  Effort. 

The  grades  represented  in  the  returns  arc  from  1  to  IX 
inclusive,  with  a  total  enrollment  of  4,361  pupils.  Tbe  aver- 
age nnmber  of  specimens  for  each  grade  is  140;  the  number 
for  each  Group  is  315.  making  the  total  number  of  specimens 
classified  and  tabulated  below  1,360. 


Sei 

ScbMl  1alcn<t«iicc 

lnl«tli|rrncf 

MDlor 
Ahility 

PadlUy  In 
Writing 

■ 

« 

s. 

(1 

k- 

EC 

1 

1 

m 

1 

'5 

I 

t 

« 

s 

•0 
0 

1 

» 

0 

>  'O 

a. 

$3 

a. 
30 

> 

IS 

ce 

133 

< 

35 

134 

< 

t74 

u 
'3 

187 

Ji 
115 

K 

Gnrap  I 

til 

"93 

66 

105 

10 

Gronp  II 

»3» 

77 

>6 

54 

9» 

SS 

« 

60 

tfa 

95 

18 

IM 

J53 

5» 

HW 

H8 

Oronp  lit 

147 

t68 

»J6 

64 

3 

»69 

¥> 

.59 

1*6 

<7 

171 

■It 

36 

Group  IV 

»7< 

14' 

» 

"3 

IJOi 

II 

97 

KM 

33 

149 

"37 

56 

I4> 

ia« 

396 


ORSKLL: 


The  figures  show  a  surprisingly  d«cided  tendency  for  accu- 
racy in  children's  writing  to  vary  directly  with  school  intelli- 
gence. It  should  also  be  mentioned,  since  the  above  table 
gives  only  the  sum  totals,  that  the  tendency  is  a  constant  one, 
sod  presents  itself  with  but  slight  flactuatlons  in  ever)'  grade 
from  the  first  up.  In  Croup  /,  which  contains  the  Sest  writers, 
there  are  191  GQ«d  and  Very  Good  pnpils.  Out  of  a  total  of 
315  iu  this  group  there  arc  only  25  (7-8^)  who  are  ranlccd  as 
Duil  by  their  teachers.  In  Group  II,  which  contains  the 
Wortt  vrriters.  the  corresponding  tendency  is  just  as  constant. 
There  are  143  Poor  and  Very  /bor  pupils  against  So  Goad  and 
Very  Good,  The  number  of  Brt'gAl ■pnpUx  is  60  (tg%).  The 
tendency  toward  a  correlation  is  corroborated  by  the  manner 
of  distribution  of  those  pufMls  who  fall  into  more  than  one 
group.  Out  of  a  total  of  1,260,  the  number  of  Bat  pupUi 
who  are  at  the  same  time  the  Woni  tt'riten  is  only  6  ;  and  the 
onmber  of  Pdorest  pupils  who  are  at  the  same  time  the  Best 
writers  is  only  7.  On  the  other  hand  there  arc  66  Best  pupUs 
who  are  also  the  Best  writen  and  70  Poorest  pupils  who  are 
also  the  Worst  writers.  The  general  tendency  was  again  veri- 
fied when  the  730  specimens  in  Croups  III  and  IV  were 
divided  into  two  equal  sets  of  best-written  and  worst -written 
specimens :  307  pupils  in  Croup  III  wrote  best ;  207  pupils  in 
Group  IV  wrote  worst  These  same  730  specimens  were  after- 
wards taken  and  subjected  to  a  rigorous  sifUng  proccs.s.  by 
means  of  which  the  more  neutral  specimens  were  di^ardcd 
and  two  extreme  classes  of  the  most  and  leai^t  accurate  writing 
were  formed.  Of  180  Very  6est  specimens,  135  were  written 
by  the  Best  pupils,  a  direct  correspondence  of  70%.  Of  the 
134  Very  wont  specimens  103  were  written  by  the  Poorest 
pupQs.  a  correspondence  of  77%. 

Asa  check  and  sidelight  on  these  results  a  collection  of  sped- 
mcns  from  the  six  grades  of  the  School  for  the  Fceble-Minded 
at  Waverley,  Mass..  was  cxatniued.  These  specimens,  7a  in  , 
number,  xrere  tabulated  and  classified  on  a  basis  corresponding 
to  that  used  for  normal  children.  The  results  are  in  harmony 
with  those  already  noticed.  Out  of  18  Best  writers  not  one 
was  reported  as  Very  Pitor  (in  school  intelligence) :  while  out 
of  18  Worst  writers,  only  one  was  report^  as  Very  Good. 
The  number  of  pupib  falling  in  both  Groups  I  and  ///  was  4 ; 
the  number  falling  in  both  Groups  II  and  TV  was  7.  The 
division  of  the  specimens  in  Croups  III  and  /f^into  3  equal 
sets  of  best  and  worst-wriltcn,  showed  that  13  of  the  tS  Best 
specimens  were  by  Best  pupils,  and  13  of  the  18  Worst  speci- 
mens were  by  Poorest  pupils. 

Before  commenting  on  the  nature  and  validity  of  the  corre- 
lation suggested  by  these  results  it  is  necessary  to  take  into 


« 


ACCtntACV   IK  HAKDWBITIKG. 


397 


Recount  another  factor,  which  will  be  seen  to  have  cousiderable 
influence  on  the  accuracy  of  writing ;   namely,  that  of  f-cx. 

»The  sex  differences  in  wtiting  have  already  been  investigated, 
notably  iu  the  experimenUl  studies  hy  Gross  (11:450)  and 
Diehl  (7:1)  and  in  Binet's  intcTesting  paper.  "Lagrapkoio- 
gie  et  sts  rfviiations  mr  U  itxt,  t&ge  et  I'mtelligeiue."  Binet 
believes  the  existence  of  sex  characteristics  in  writing  "to  be 
demonstrated  in  a  most  satisfactory  manner"  (4:208).  These 
studies,  however,  are  ooncemed  with  the  handwriting  of 
adolts  and  offer  nothing  that  has  an  application  here.' 

A  few  figures  will  bring  out  the  extent  of  the  sex  difference 
in  accuracy  of  writing.  Group  I  contains  I93  girls  (fti^); 
Group  //contains  77  (34,6^):  Groups  ///and /Irrespectively 

I  contain  168  and  141  girls.  Of  180  Very  But  specimen.'*  se- 
lected from  Groups  III  and  /K  116  (64.4%)  were  written  by 
girls;  while  of  134  Very  Worst  specimens  from  these  two 
groniw,  94  (70%)  were  written  by  boys.  Again,  of  63 pupils 
falling  in  both  Groups  /and  ///,  43  {(A%)  were  girts;  and  of 
70  falling  in  both  Groups  /I  anA  IV,  53  (74%)  vcereboyi».  In 
the  high  school  the  differences  arc  most  marked.  Taking  357 
specimens  of  vertical  writing  and  dividing  them  according  to 
iht  vinilormily  and  sj'mmctry  of  the  script  into  4  classes,  it  was 
found  that  the  most  copy-book-like  class  contained  it  boys' 
and  43  girU'  speciiuen-s;  and  the  least  copy -book -like  claw  31- 
boys'  and  7  girls'  specimens;  that  is.  the  percentage  of  boys 
respectively  in  the  most  and  least  calligraphic  clas-ses  n-as 
20.491  and  83,6%.     Again,  taking   i.oii  p:ipers  representing 

*thc  enrollment  of  two  high  schools  (445  boys  and  566  girls) 
And  discarding  47 1  border  line  specimens,  we  find  that  of  299 
be.tt  specimens,  339  or  76.6^  are  by  girls  and  of  341   wonst 
specimens,  193  or  80%  aie  by  boys, 
^      It  is  evident  thai  we  have  a  .sex  factor  to  reckon  with  here. 


'Tta*  HZ  cliatoctcri sties,  whatever  thry  may  be.  seem  to  be  diico7- 
erablc  to  ■  certain  extent  beluw  the  adalt  n^e.  The  writer  made  a 
careful  *cleclion  of  jo  vpcciuieos  writlen  by  high  school  papSIs.  wltb 
■  *lew  of  tcMin^  the  pioiiiiueuceof  tlie  cttfiereuc«  between  boys' and 
girls'  writing ;  iS  of  the  specimens  wert  repreaentatiTe,  m  "difficult." 
SixIeeTi  pcr<«n3.  leNcbcrs  waA  students,  snbmilleil  eoch  to  two  testa 
OH  the  Mt  of  pHpen.  This  initdc  a  totAl  of  i.6co  ttulKiiienti ;  there 
were  only  98  cnseB  of  con  trad  ii'tiuo  and  37  c«»e«  of  no  decisiou.  The 
nnmber  of  errors  mu  J99  or  37.4%.  (The  error  by  mer«  chance 
would  hiive  been  50%-)  4$1  or  So.5%  of  thenc  errors  were  on  the 
difiiCDit  specimens.  The  arera^  time  •Icroled  to  each  paper  on  the 
Grst  test  wa*  11  accotid*.  Many  of  the  renions  for  the  |iii!);meuta, 
given  nfter  tnlroapcction,  were  laden  with  graphological  connotation*; 
but  otbeiB  restvti  on  empirical  <lala  such  sa  "1  have  never  in  all  my 
CKperience  seen  ■  boy  ttmke  a  G  that  w*y,"  etc.  The  amount  and 
character  of  the  lircgnla title*  in  the  writing  were  often  mentioned  in 
I  the  deciaton. 
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It  would  be  difficult  to  think  of  any  other  school  activitv  in 
which  the  influence  of  this  factor  comes  out  so  strikingly. 
The  usual  tests  of  motor  ability,  sensory  di.'scri  mi  nation,  etc., 
reveal  only  slight  differences  between  boys  and  girls  as  a 
class.  Speaking  at  men  and  women,  Havclock  Ellis  says. 
"There  arc  nearly  always  diffi;rcnces — but  these  difTerencn 
are  complex  and  mauifold;  they  do  not  always  agree;  (bey 
never  show  any  general  piling  up  of  the  advantages  upon  the 
side  of  one  sex  or  the  other."  (9.)  In  the  present  case,  bov- 
ever,  there  seems  to  be  distinctly  such  a  piling  up  in  favor  of 
one  sex. 

With  the  aid  of  a  detailed  analyas  of  the  writing  process  it 
maybe  possible  to  understand  the  meaning  of  thLs  .sex  difler- 
ence,  and  also  the  influence  of  the  other  factor  of  school  intelli- 
gence. From  the  start  it  must  be  remembered  that  we  are 
dealing  with  handwriting  during  its  formative  period,  when 
the  movements  have  not  yet  become  fully  automatic,  and  the 
accompanying  conscious  proceaoes  are  different  from  thnse 
which  exist  with  adults.  According  to  Judd  (13:243). 
"Writing,  which  is  efutentially  a  co-ordinated  movement,  has 
to  be  developed  trial  after  trial,  with  consciousness  directed 
not  upon  the  movement  itself,  but  on  the  visual  images  which 
appear  as  the  re^ulLs  of  the  movement."  "There  ii  no  con- 
scious selection  of  the  hand  movement,"  but  rather,  "it  gradu- 
ally becomes  incorporated  without  any  conscious  purpose  or 
clear  recognition  into  the  total  iiutomntic  form  of  movement." 
"These  facts,"  he  says,  "make  it  difficult  to  attribute  to  tlie 
.■temations  of  movement  any  important  part  in  the  butldio); 
up  of  the  writing  habit  or  iu  the  mainteuoocc  of  correct  forim 
of  movement,  after  the  habit  has  been  developed.  The  various 
factors  have  been  gradnally  added  to  each  other  by  a  process 
of  organic  fusion,  not  controlled  by  consciousness.  These 
iteparate  factors  are  each  the  result  of  many  trials  iu  which  the 
guiding  motives  have  been,  first,  the  reproduction  of  visual 
forms,  and  second,  the  avoidance  of  difficult,  cramped  positions 
of  the  hand."  Thi.-<  .statement  should  he  taken  in  cunnedion 
with  Judd's  other  statement,  that  the  special  character  of  the 
writing  movement  is  "determined  in  the  main  by  the  inSueoces 
that  arc  brought  into  play  during  the  years  of  practice,  which 
are  generally  devoted  to  the  acquisition  of  this  art."  Sucbaa 
explanation  of  the  facts  reduces  this  motor  function  ver^' 
largely  to  a  mental  rather  than  a  physical  basis,  and  maket 
more  probable  its  correlation  with  some  other  function  of  s 
psychical  order.  Toquote  Judd  again,  "The  individual  varia- 
tions  in  writing  are  due  to  the  way  in  which  the  visual  factors 
and  the  factors  of  movement  have  been  interrelated.  If  one 
Insists  00   the  constant  and  clear   recognition  of  the  visual 
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pattern  be  may  ultimately  conform  the  movements  by  a  larjce 
iiiiiouiit  of  prnclic«  to  his  pattern."  Thronf^bout  his  whole 
floalysis.  Judd  emphasizes  the  inportance  of  these  conscious 
factors.  Success  in  penman.ihip,  or  .icciiracy  iti  the  writing 
movement,  is  made  to  depend  upon  tbc capacity  and  willingness 
to  exercise  visual  control.  The  results  of  Scripture.  Smith 
and  Brown's  study  "'On  the  Education  of  MtiscnUr  Control 
and  Power."  point  in  the  same  direction.  From  the  outcotoc 
of  2,000  experiments  lhe>-  felt  justified  in  the  conclusions  that 
"steadiness  (if  movement  can  be  increased  by  practice,"  and 
"this  training  seems  to  beot  a  psychical  rather  tbauof  aphysi- 
cal  order  and  to  be  principally  in  stea<lincss  of  attention." 
(19:114.)  Similarly,  Hall  says.  "Exactness  of  movement  is 
one  ot  the  chief  products  of  skill  and  practice,  and  is  probably 
more  indicative  of  mental  development  .  .  .  ."  (13:144.) 
fialdn-in  holds  that  "The  most  adequate  theory  of  the  mechan- 
ism of  (motor)  control  malce.t  it  a  function  of  attention." 
(3:>"5.) 

However  dependent  acctiracy  of  movement  may  be  on  psy- 
chical factor)!,  DO  one  would  be  disposed  to  argue  that  hand- 
writing in  any  way  stands  for  a  high  order  of  intelligence. 
This  is  shown  by  the  fact  that  in  cases  of  insanity  where  neaily 
all  the  mental  activities  have  deteriorated,  the  writing  response 
is  sometimes  the  only  coherent  response  that  can  be  called 
forth.  The  .■«i«:ftmfn.'4  of  the  handwriting  from  imbeciles  are, 
likewise,  often  indisliiiguishable  from  those  of  normal  children, 
in  the  general  appearance  and  finerco-ordinatioiis  of  the  script. 
Still  it  would  be  wrong  to  conclude  that  handwriting  is  ]ioss;- 
ble  with  even  a  very  low  degree  of  intelligence.  Only  imbe- 
ciles of  high  grade  can  ever  hope  to  acquire  the  art,  and  Rarr 
classes  it  as  being  more  difficult  than  the  use  of  the  hammer 
and  chisel.  (3;if>,v)  The  slow  and  labored  manner  in  which 
even  high  grade  imbecile  pupils  do  their  writing  mwst  be  taken 
into  account,  as  also  their  great  dependence  upon  a  copy  to 
which  they  can  refer.  They  have  considerable  difficulties,  for 
example,  with  complicated  letters  like/.  The  learning  process 
makes  a  demand  upon  their  consciousacsa,  so  that  as  one 
teacher  told  m«,  the  appearance  of  writing  in  the  lower  grades 
is  a  hopeful  indication  of  dawning  iutelligenoc.  This  teacher 
has  also  obser^'ed  that  when  the  imbecile  "child  first  writes. 
his  penmanship  is  at  its  best.  When  the  mind  is  occupied  with 
the  expression  of  an  idea,  the  writing  frequently  bccoraes  care- 
less and  inferior."  But  when  the  mind  i^i  not  so  occupied 
feeble-minded  children  take  a  strange  delight  in  the  act  of 
writing,  which  goes  to  show  that  its  demands  upon  the  atten- 
tion  are  not  onerous.     They  beg  to  be  allowed  to  write  fur 
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"busy  work,"  and  are  content  to  copy  from  their  readers  by 
the  hour. 

Acctiracj-  in  wriiing,  then,  indicates  a  kind  of  intelligence, 
raibcr  than  &  grade  of  intcliigcncc.  From  the  foregoing  analy* 
sda  of  the  nTJting  movemciK  we  raw  that  the  accompanyiiiii; 
consciou.sness  was  a  visual  consciousness.  In  fact,  the  chief 
purpose  of  the  writing  lesson  and  the  copy-book  is  to  stimnlale 
tht!«  vLsual  control.  The  learnini;  process  la  a  "visual  coa- 
scionsncss  of  the  end;"  and  the  relative  accuracy  of  the  boys' 
and  girls'  writing  movemeuta  will  depend  npon  their  rdatiT« 
willingnekf  and  capacity  to  maintain  such  a  visual  conscioiu- 
ucss.  The  decided  majorit>-  of  teachcis  report  that  the  girls 
take  to  writing  more  readily  than  do  the  t»oy».  The  number  of 
girls  rt'iJorted  as  being  painstaking  in  writing  is  almost  twice 
the  number  of  bovs.  "The  number  of  boys  reported  ascareicsa 
in  writing  is  over  four  limes  the  naraher  of  girls.  The  number 
of  boys  reported  asdisliking  writing  ts  over  six  times  the  num- 
ber of  girls. 

There  is  evidently  a  general  difference  in  mental  nttitnde 
which  reveals  itself  imheacciiracyofthe  writing.  Miss  Thomp- 
son in  her  extensive  study  of  the  mental  traits  of  sex  found 
ani'iiig  women,  "a  greater  taste  for  working  with  the  hands." 
"The  greater  prominence  of  tlie  vLiual  consciousness  amoni; 
women,"  she  also  says,  "is  cspeci&Hy  marked."  (2i:i<i6.) 
This  is  precisely  the  consciousness  which  affects  accuracy  oif 
writing.  JaMfow  nl.so  found  among  the  feminine  traits  revealed 
by  his  study  of  association,  "au  attention  to  the  immediate 
surroundings,  to  the  finished  product,  to  tlie  ornamental,  the 
iRdi\-tdual,  tbeconcrete."  (10:190.)  The  greater  teachability 
and  diligence  of  the  female  sex  arc  often  mentioned.  Riccardi 
found  upon  the  examination  of  .'»everal  hundred  .school  children 
of  Modena  and  Bologna,  that  girls  have  a  greater  fondness  for 
manual  work.  (10:202. )  That  is  to  say,  girls  are  likely  to  have 
a  greater  interest  in  writing:  and  interest  and  attention  arc  bat 
two  aspects  of  the  same  function.  In  the  conQict  between 
the  visual  consciousness  and  the  kinesthetic  and  other  sensa- 
tions, the  girls  attend  more  to  the  visnal  standards  and  hence 
are  belter  writers.  A  comparison  of  many  examples  of  the 
most  rapid  writing  in  high  school  boys  and  girls,  shows 
greater  abandon  and  less  embarassment  by  visual  guides  in 
tlie  fonncr.  The  boys  in  general,  having  a  milder  interest  in 
Ibrm  and  a  more  vigorous  one  in  conicnt,  are  much  more  in- 
clined to  allnw  the  visual  patterns  to  lapse,  in  favor  of  kinses- 
thetic  sensational  control,  to  the  detriment  of  their  writing. 
By  this  reasoning  the  sex  differences  in  the  accuracy  of  pcn- 
maoship  arc  attributable  to  differences  in  mental  attitude. 

But  to  reduce  the  whole  writing  activity  to  mental  elements 
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would  be  to  if^oore  some  of  tbe  facu.  Even  Judd  nientiOHft 
tlie  existence  of  "inherited  nervous  siraciurcs,"  which  furnish 
a  general  basis  for  the  wriiing  habit.  To  wbat  exieut  does 
this  factor  of  physical  structure  influence  accuracy  of  WTiiiii|;? 
The  iixiividtial  differences  in  !size  and  i)roportioos  of  tbe  hand, 
have  been  shown  lo  have  but  slight,  if  any,  importance  even  in 
determining  the  general  cunfoimation  of  the  script,  and  prob- 
ably have  little  cScct  upon  accuracy  of  digital  or  maaual 
movemenl.  There  are  general  differences  between  men  atHl 
women  in  tbe  length  of  the  hand,  index  finger  and  thumb; 
but  tbese  likewise  are  too  small  to  explain  tbe  sex  diSereoces 
ill  the  accuracy  of  children's  writing.  It  is  difficult,  in  any 
case,  to  determine  when  and  to  what  extent  clumsiness  has  per 
u  a  physical  basis.  Some  of  our  data,  however,  are  suggestive 
on  thi.t  point.  The  teachers,  il  will  l>e  recalled,  were  asked  in 
every  case  to  give  a  careful  judgment  on  tbe  muscular  dexter- 
ity nf  each  pupil,  designating  whether  Clcner^  Average,  or 
Ciuntiy.  Tbcy  were  also  asked  to  state  whether  the  pupil 
wrote  with  Eoie.  with  only  Moderate  East,  or  with  Effort.  Tbe 
returns  on  these  points  are  verj-  uniform.  Handwriting  seems, 
in  all  the  grades,  to  be  a  fairly  good  index  of  the  general 
muscular  dexterity  of  the  pupils  as  judged  by  tbe  teacher.s. 
Only  13  out  of  315  lietl  writers  were  otherwise  elvmsy:  and 
only  18  out  of  315  Worst  writers  were  otherwise  cUver.  (It  is 
worth  noticing  tucidentally  that  there  is  a  marked  tendency  for 
this  muscular  dexterity  to  vary  with  mental  ability.  Of  the  315 
pupils  iu  Group  III  eya\y  17  were  reported  ^stlum%y,  and  of  315 
m  Orotip  /r'only  33  were  reported  mnscnlarly  eltver.)  Of 
315  Best  writers  only  10  write  with  effort;  of  315  Worst  writers 
only  53  write  with  ease.  These  reports,  although  tbey  repre- 
sent no  more  than  the  observations  and  estimates  of  the  teach* 
crs,  are  too  uniform  to  be  disregarded.'  It  would  be  begging 
the  question  to  .tay  that  they  indicate  the  existence  of  pnrely 
physical  differences  in  nctvons  organization,  but  they  point  in 
Ihai  direction.  Another  fact  which  points  in  tbe  same  direc- 
tion, is  that  not  infrctincnlly  pnpil.s  re|>orted  as  [)ain.>.taking  in 
their  writing  are  nevertheless  inaccurate  writers.  Writing  docs 
not  come  with  equal  ease  to  all.  I  have  inquired  into  a  num> 
ber  of  sach  cases  and  have  found  what  one  would  prefer  to  call 
physical  explanations.  Sometimes  tbe  poor  writing  has  been 
described  by  teachers  who  have  had  other  members  of  the  fam- 


'It  it  obTMMU,  of  coarse,  that  tnch  a  nnifonnlty  wa*  to  be  expected 
if  tbe  Icaetacr«  In  tbeir  juilgmcnls  as  10  dexterity  in  gcnrrtt  were  un- 
consciotuly  dcteriDliied  by  skill  in  pcninanihip.  How  in-r  tlii*  wsh  tlse 
cave  it  it  impOMiblc  to  say,  though  otbcc  foima  of  mnacnlar  nctivity 
were  tpecially  enumerated  in  the  reqaeit  for  information. 
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ily  under  observation,  as  a  family  trnit,  whicii  would  uattirBUy 
be  inierprctcd  as  an  inherited  physical  traiL 

Tlie  result!!  of  ihe  iuvesti(!;ation  of  Dr.  MacmiUaa,  of  tlie 
Child  Study  Dcpsirtment,  of  the  Chicago  public  school  system, 
are  apropos.  After  studying  the  spontaneous  writinft  of  many 
children,  he  came  to  the  concluKion  thnt  "the  slope  in  writing 
is  more  a  matter  of  the  child's  anatoiuical  structure  and  mus- 
cular co-orditintion  than  the  individual  caprice  oa  the  child's 
part  or  instruction  on  the  part  of  the  school."     ( 15,  J 

A  close  examination  of  our  data  reveals  another  group  of 
facts  which  are  su^Egcstive  along  this  line.  Up  to  the  fifth 
grade,  the  number  of  boys  and  girls  in  Grovp  /  is  almost  equally 
distributed  for  each  grade,  the  total  number  of  boys  being  70 
and  t  lie  total  number  of  girts  being  7 1 , — practically  no  sex  dif- 
ference at  all  in  the  accnracy  of  the  writing.  But  at  the  fifth 
grade  the  Sgurt-s  take  a  sudden  shift  wbicli  is  stable  for  the  re- 
maining gnitles,  the  number  of  girls  who  write  accurately  being 
twice  the  niinibcr  of  boys.  This  shift  is  at  the  age  of  ten 
years,  when  the  mental  traits  distinguishing  the  boys  from  the 
girls  begin  to  be  more  pronounced;  but  this  is  also  the  age 
when  the  physical  precocity  of  the  girls  over  the  boy.t  takes  its 
start,  and  the  fact  that  this  advnntage  continues  up  to  the  high 
school  age,  while  the  writing  habit  is  being  established  may 
not  be  without  impoitaut  influence.  At  any  rate  the  sex  dif- 
ferences in  writing  become  more  marked  after  the  Efth  grade. 

The  tendency  toward  inaccurate  writing  among  the  Iwj-*, 
however,  is  as  jtronounced  in  the  first  grade,  ns  in  all  the  suc- 
ceeding grades,  which  raises  the  question  whether  thb  tendency 
is  not  in  part  coitslitutioual,  structural.  Sikornkt,  the  antfaor- 
ity  on  speech  defects,  found  after  examining  some  10.000 
pupils  that  the  proportion  of  left  band  writers  is  almost  twice 
as  great  for  boys  as  for  girls.  He  aLto  found  by  comparing  the 
copy  books  of  boys  and  girls,  that  ataxic  handwriting  was 
from  seven  to  eight  times  more  prevalent  with  the  former. 
(20:208.)  He  correlates  these  facts  with  the  well  known  truth 
that  boys  are  about  three  times  more  susceptible  to  speech  de- 
fects than  girls.  This  is  a  neurological  su.tccptibility,  that  may 
extend  over  to  the  writing  centre  which  stands  in  close  rela- 
tionship to  that  of  speech.  It  is  not  improbable  that  the  in- 
veterate tendency  of  many  boys  toward  inco-ordinatcd  writing 
has  a  physical  background. 

Havelock  Ellis  found  stammering  and  other  speech  and  voice 
defects  and  nervous  derangements  in  general  common  among 
his  British  men  of  genius.  He  classes  bad  handwriting  along 
with  these  defects  and  approvingly  quotes  Goiidhart,  who  calls 
illegibility  n  disease.  Says  HUis,  "  Illegible  handwriting  is 
mentioned  in  nine  cases  which  certainly  need  to  be  increased.  , . . 
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to  scrawly  or  illegible  handwriting  has  been  fre- 
quently noted  among  tnea  of  genius  of  many  countries,  and  is 
by  no  means  due  to  too  much  writing,  for  it  'is  oflen  traceable 
at  an  early  age."     (S:aoo.) 

All  these  facts  point  to  possible  physical  diSerences,  the  full 
icnportance  of  which  it  is  impossible  to  evaluate  when  it  comes 
to  correlating  handwriting  with  other  functions.  So  far  as  the 
results  of  this  study  go,  they  emphasise  the  piepotence  of  ibe 
psychical  factors.  The  influence  of  difTerences  la  intelligence 
b&ft  been  noticed,  and  making  some  allowance  for  differcuces 
in  nervous  orgnni/ation.  the  ii:fluejice  of  the  sex  factor  may  be 
safely  attributed  to  differences  in  mental  attitude.  The  fact 
that  other  studies  have  shown  such  slight  differences  between 
boys  and  girls  in  motor  ability  tests,  and  then  in  favor  of  the 
boys  (I  :i93;  5: 123).  gives  weight  to  this  view. 

In  the  end,  it  is  difficult  to  decide  between  the  primacy  of 
the  two  factors  of  sex  and  school  intelligence.  In  the  writing 
of  the  high  school  period  the  former  factor  comes  out  strongly; 
but  an  examination  of  the  standings  of  uver  500  pupils  shows 
the  latter  factor,  while  present,  to  be  much  weaker  than  in  ihe  , 
grades.  Ou  tlie  other  haud,  in  the  School  for  the  Feeble- 
Hinded  where  the  sexes  are  segregated,  the  difTeiences  in  school 
iotelligence  were  alone  important  enough  to  influence  the  re- 
soils.  Again,  when  we  take,  for  example,  the  ujiuorityof  I33 
boys'  specimens  in  Group  I  and  classify  them  on  the  basis  of 
the  mental  ability  of  the  writers,  there  is  a  decisive  piling  up 
of  the  specimens  in  the  best  scholarship  class.  Likewise,  we 
have  already  observed,  that  below  the  filth  grade,  the  distribu- 
tion of  Ixrst  specimens  was  almost  equal  between  boys  and  girls. 
This  fact,  however,  did  not  prevent  in  these  grades  a  marked 
tendency  of  the  best  writing  to  accompany  the  higher  school 
intelligence.  Individual  cases  which  do  not  fall  under  the 
general  rule,  and,  indeed,  often  strikingly  contradict  it,  arc 
not  wanting  either  in  the  high  school  or  the  grades.  Actttracy 
tit  writing  stands /or  a  cerlaiu  kind  of  inleUigenee,  and  tvhal  our 
rettills  mean  is  fhat/or  a  large  number  0/  casts,  this  parli^ular 
kind  0/  irttelligencf.  is  more  prevalent  in  girts  and  in  pupiis  above 
the  average  in  school  standing. 

One  other  result  of  the  study  remains  to  be  mentioned.  It 
lias  already  been  ob^rved  that  painstaking  qualities  did  not 
always  produce  accurate  writing.  In  view  of  the  common  as- 
sertions about  manual  training,  it  is  interesting  to  inquire 
fiirtber  whether  painstaking  or  careless  qualities  fn  a  motor 
function  like  writing  bespeak  the  same  qualities  in  other  school 
work.  Sixty-five  pupils  (4s  boys;  20  girls)  were  meutioned 
as  careless  in  writing  but  pain^Inking  othcrwi^;  43  pupils 
were  reported  as  painstaking  in  writing  and  careless  otberwbe. 
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But  these  107  caaes,  in  the  minds  of  the  teachers  reportii^t 
tbcm  and  in  the  light  of  additiotial  gguTes,  are  exoeptioaal. 
In  the  917  remaining  reports,  paiustu'icing  or  careless  qtuUties 
in  wnling  bespoke  similnr  qualities  in  general  school  work. 
That  is.  in  1 .023  cases  reported  as  clear  intttance»,  there  is  on 
this  point  a  direct  correlation  of  90^.  This  correlation  is» 
fundamental  that  it  shows  apparently  no  dependence  on  the 
three  factors  considered  in  this  study:  school  Intelligence,  sex 
diSerences,  and  accuracy  in  writing. 

SCMHARV. 

1.  For  a  large  number  of  cases,  accnracy  in  the  handwriting 
of  pupils  of  elementary  grade  tends  to  vary  directly  with 
school  intelligence. 

2.  From  the  fifth  grade  up  through  the  high  .tchool,  girb 
as  a  class  write  more  accurately  than  t>oy!^ 

3.  Boys  as  a  dass  vhow  a  greater  tendency  toward  inco- 
ordinated  writing  as  early  as  the  first  grade  and  up  tbrcntgh 
the  high  school. 

4.  The  sex  diSerences  in  writing  become  marked  about  the 
age  of  ten.  and  are  largely  attributable  to  the  mental  factors. 

5.  If  handwriling  is  an  index,  painstaking  or  carelessqual- 
ities  in  a  motor  function  bespeak,  in  pupils  of  elemeutarj'  grade, 
the  same  qualities  in  general  school  work. 

Rkfkrekces. 

1.  Eaclkv.  W.  C.    On  the  CorrcUtion  of  Heatal  and  Motor  Abflitr 

ill  School  Children.     Am.  /our.  of  Pij.,  XII. 

2.  Baldwin,  J.  M.      Uktioaary  of   Philo«o^y  and  Ptychologj,  II. 

3.  IlAXii.  M.    Mental  Defective*.    Pbita.,  1904. 

4.  SiNXT,  Al^VKxn.     I.A  Oraphologie  ct  •cm  R^r^latloiis.     L'Anmte 

Piythologiqat.  X. 
j.    Brvam,  W.  L.    On  the  Development  of  Voluntary  Motor  Abilttj. 
Am.  Jour,  of  PJ^y.,  V. 

6.  Ckbpibcs-Jami  ».  J.    L'Eefitore  et  le  Caractire.    Pari*.  1806. 

7.  DiHu I.,  August.    Uebcrdic  BiKciitcbaftea  der  Schttli  belOea- 

■nndcn.     Pfyt:koloziuAf  Arbriten,  III. 

8.  Ellis,  HavkloCK.     a  Study  of  itriliBh  Ocuias.     \joidAwi,  1904. 
9. .    Mental  Differences  between  Men  and  Women.    /W*- 

ftndtnt.  Fell.  13,  1905. 

10. .    Man  and  Womaa.    I^tidon,  1904. 

1 1.    Gross,  AooLf.    t^ntcraucbungeu  iiber  die  Scbriit  Geanadcr  nod 

GciJitcslcrnnlcer.    PiyehologitcAe  Arbeiiem,  II. 
la.     Hall,  G.  S.     Adolescence,  I.     N.V.,  1904. 
13.    JCDD.  C.  H,    An   Eiperimcntal   Study   of   Writing   MoveaenU. 

Phihsophisrht  Stadietl.  XIX. 

14. ,    Genetic  Psjcholouy  lor  Teacbcfii.     N.  Y,,  iWM. 

1$.    McMillan.  D.  p.    Report  of  the  Depaitnient  o(  Child  Stndy 

and  Pedagogic  iDvcatittalion.     Chicago,  1903. 
16.     Mavkr,  Martin.     Ucbrr   die    KeeinflauanK  der   Schrift  darek 

den  Atkobol.    Psyekologiukt  ArheiUn,  III. 


I 

I 


ACcmtACY  IN  HANDWRITING.  40.S 

17.  Mkvbk,  GeorG.    Die  wiBsentcbaftlicbcD  Gmndlagen  der  Grmpb- 

ologic.    Jena,  1901. 

18.  PRRVBK,  W.    Zui  FircholoKie  dea  Scbreibens.    Huubuig,  1895. 

19.  ScnnrruBB,  Suith  and  Bkown.     On  the  Bdncation  of  MnMnlor 

Control  and  Power.    Studies  from  Yale  Paj.  I^b.,  II. 
ao.    SmOKSsi,  J.  A.    Ueber  daa  Stottem.    Berlin,  1891. 
31.    Thompson,  Bbi;bit  B.    Mental  Traits  of  Sex.    Chicago,  igoj. 


JomufAi.— 8 


THE  EFFECTOFMTJSiC  ON  THORACIC  BREATHING. 
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With  the  uatstanM  «f  L.  J.  Bovhtox,  Havdx  Dxwab.  Mid 
II.  S.  WriXKi^Kx. 

(Prom  the  Psycholosjr  Laboratory  of  We)1e*Ie}r  College.) 


This  brief  report  is  an  addendum  to  the  paper  on  "Atteo- 
lion  and  Thoracic  Brcalbing"  published  in  tfais/ourK4t/  for 
Joly.  1905,  The  experiments  here  taken  into  account  were 
made  in  the  academic  yeara  1903-1904  and  1904-1905  with 
the  assistance  of  Dr.  Hamilton  C.  Macdougall,  head  of  the 
Wellcsley  College  Department  of  Music.  The  purpose  of  the 
investigation  was  to  find  traces  of  any  correlatioa  which  may 
exist  l>etween  the  emotional  effects  of  different  kind.s  of  mnsJc 
and  the  varying  features  of  respiration.  Certain  data  fnr- 
nished  by  the  experiments  of  the  first  year  have  already  been 
incorporated  in  the  earlier  paper.  The  attention  and  the 
mu.-<ic  investigations  nece:^-iarily  overlap,  since  listcoiog  to 
music  may  be  regarded  not  only  as  the  possible  condition  of 
emotion  but  as  involving  a  certain  kind  of  attention.  The 
mUMC  experiments  of  the  first  year  constitute  the  third  group 
of  the  attention  experiments,  and  were,  with  tlie  exception  o( 
the  control  experiment  on  the  dog  A.,  the  last  group  to  be 
made  in  that  investigation. 

In  the  earlier  paper  the  reader  will  find  ( i )  an  account  of 
the  apparatus  employed  in  these  first  music  experiments  (pp. 
272-373)  and  (2)  a  discussion  of  the  assumption  on  which  the 
numerical  results  for  diSeient  subjects  were  massed  (pp.  274- 
275),  Throughout  the  experiments  of  both  investigations, 
virtually  the  same  apparatus  was  used,  rates  of  breathing 
were  computed  in  the  same  manner,  and  the  results  of  indi- 
vidual subjects  were  massed  on  the  same  principle.  Tlie  two 
investigations  diverge,  however,  in  the  method  by  which 
changes  in  the  y'c/w  as  distinct  from  changes  in  the  ralf  of 
breaibing  were  estimated  In  the  first  year  the  determiualioai 
of  form-changes  were  on  various  accounts  very  tinsatisfactory. 
Some  slight  notice  was  taken  of  them  in  the  earlier  paper  but 
they  will  be  thrown  out  entirely  here. 

In  the  second  year  one  or  more  experimental  sittings  were 
entirely  allotted  to  determining  ibc  average  normal  breathing- 
rate  of  each  subject.     (On  thia  use  of  the  word  "aormal,"  set 
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p,  367  of  the  earlier  paper.)  Tbe  tracings  thus  obtained 
served  as  the  primary  standard  of  reference  for  determining  the 
changes  in  the  form  of  hic-athjng  (that  is,  in  regularity,  in 
atopliiude,  and  in  the  length  of  the  expiratory  pause)  which 
took  place  as  the  subject  listened  to  music.  In  the  latter  half 
of  tbi&  period  a  normal  tracing  was  also  taken  at  the  beginning 
of  each  music-session  to  serve  as  a  control  upon  changes  in 
breathing  doe  to  alternlions  from  day  to  day  in  the  subject's 
mood  and  physical  condition.  At  best,  even  in  the  second 
year  of  the  music  experiments,  the  determinations  of  changes 
in  form  were  n  matter  of  very  rough  etitimnte.  and  it  would 
be  scarcely  worth  while  to  give  the  statistics  if  their  testimouy 
vnn  not  u|>on  certain  poinUt  .so  unequivocal. 

The  subjects  of  the  cxpcrimcnis,  twenty-nine  in  number, 
were  all  young  women,  were  all,  with  one  exception,  college  stu- 
dents, anil  with  two  exceptions  had  no  greater  knowledge  of 
music  than  is  common  in  educated  persons.  Only  four  of  the 
twenty- nine  had  had  more  than  one  year's  work  in  p.sychologjr. 
Only  one  knew  the  exact  purposcof  the  experiment.  Every 
experimental  sitting  was  limited  to  three-quarters  of  an  hour. 
The  music  was  furni-Nhed  by  Dr.  Macdougall  and  was  played 
upon  the  organ  of  the  college  chapel,  an  instrument  of  Ihrcc 
manuals  and  thirty-nine  speaking  stops. 

The  problem  of  the  investigation  was  two- fold,  (i)  Through- 
out the  work  tbe  experimenters  sought  especially  to  discover 
difTerence-t  tn  the  effect  of  mn.<tc  in  the  major  and  in  the  minor 
keys.  This  %'ariatton  in  the  stimulus  was  made  not  with  any 
great  expectation  of  finding  such  differences  but  in  the  hope 
that  some  other  signiScant  correlation  might  appear  in  the 
prxKess  of  foltowiog  the  guiding-thread  which  came  first  to 
hand,  (a)  During  the  second  year's  work  the  tracings  were 
stndied  to  determine  also  the  differences  in  effect  between  loud 
and  soft  music. 

According  to  the  music  employed,  Che  work  falls  into  four 
periods.  The  results  of  each  period  can  l>c  most  quickly 
understood  if  .staled  in  close  connection  with  the  descriplioo 
of  music  used.  For  the  sake  of  brevity,  the  discus.-iion  of 
results  will  be  reserved  till  all  are  presented.  The  first  three 
periods  belong  to  the  first  year,  and  u  noted  above  only 
changes  in  rate  will  here  be  discussed. 

During  the  first  period,  eight  subjects  served  for  two  sittings 
each,  The  music  consisted  of  hymn-tnnes.  These  were 
(0  the  fauiitjar  tunes  "Vox  DUccli"  and  'St.  Andrew  of 
Crete"  and  (3)  two  tunes  in  less  ordinary  use,  "Warren"  and 
'■Nighlfell.'"     In  tbe  first  two  tunes,  there  is  a  sharp  transi- 
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tioD  from  minor  to  major.  Each  oT  these  two  tunes  was 
played  three  times  over,  (ince  as  mecbantcally  as  posiiible  with 
the  minor  and  major  passages  at  the  same  rale,  once  mecban- 
ically  but  wUb  the  major  faster  than  the  minor,  and  once 
with  as  much  contra^  between  the  two  passages  as  conld  be 
mcuredby  alteration  of  stops,  tempo,  and  nuance, — the  minor 
pluintl%-e  or  solemn  and  the  major  triumphant.  "Warren" 
ajid  "NiKhlfall"  were,  in  general,  played  twice  both  in  tbe 
major  and  in  the  minor  keys  and  with  such  differences  in  stops 
and  tempo  as  to  mnke  the  mnjor  lively  and  the  minor  mount- 
fnl.  A  reliefer  rclaxai Ion-tracing  (see  pajte  273  of  the  earlier 
paper),  not  exceeding  one  minute  in  duration,  was  interpo- 
lated between  two  renderings  of  a  melody  and  sometimes 
succeeded  the  last  rendering.  For  this  period  the  average 
nonnAl  breathing- rate  was  16.7  inspirations  per  minute  (there 
were  68  observations  of  abonl  3  minutes  each,  and  tbe  mean 
variation  was  3.4);  ibe  average  relief  rate  was  17.3  (obs.  69; 
M.  V.  3.3);  and  the  average  rate  for  all  tbe  major  pa.ieMget 
was  1S.9  (obs.  67:  M.  V.  3.8};  and  tbe  average  rate  for  all 
minor  passages  was  17.8  (obs,  65:  M.  V.  3.6),  For  alt 
major  passages  mechanically  played,  except  those  in  which 
the  rate  was  noticeably  faster  than  in  the  preceding  minor,  tbe 
average  rate  was  18.9  (obs,  33:  M.  V.  4.5);  for  the  mini>rs 
corresponding  to  these  majors,  tbe  average  rale  was  17.8 
(obs.  19:  M.  V.  4.3);  for  all  the  "relatively  fast  bat  mechan- 
ical majors,"  19.3  (obs.  16:  M.  V.  4.  7);  for  all  the  "relalively 
slow  bni  mechanical  minors,"  17.4  (ohs.  16;  M,  V.  3,8);  for 
all  "lively  majors,"  i8.6(ob*.  aS;  M.  V.  3.4);  for  all  "dolefol 
minors,"  18.1  (obs.  30;  M.  V.  3.1). 

Daring  the  second  period  twelve  subjects  served  for  one  or 
two  sittings  each.  None  of  these  individuals  had  ser\-ed  in 
the  first  period.  The  music  consisted  ( 1 )  of  tbe  choral  in  D 
major  from  Mendelsschn's  Organ  Sonata  V  and  (a)  of  the 
choral  in  D  minor  from  Mendelssohn's  Organ  Sonata  VI. 
These  chorals  are  severe  in  their  style.  Each  was  played 
mechanically  five  or  six  times  for  each  subject.  The  same 
stops  and  tempo  were  used  in  both.  First  one  was  ployed 
two  or  three  times,  then  the  other,  and  so  on.  Relief  tracinss 
were  interspersed  among  the  music  tracings  as  in  Period  I. 
The  average  normal  breathtng-rate  for  this  period  was  16.9 
inspirations  per  minute  (there  were  48  cases  and  the  mua 
variation  was  4.5):  the  average  relief-rate  was  16.8  (obs.  86: 
M.  V,  3.3);  the  average  rate  for  all  major  passages  was  18.2 
(obs.  6a;  M.  V.  36):  and  the  average  rate  for  all  minor  pas- 
sages wa.>i  16.8  (obs.  65:  M,  V.  3.0). 

During   the  third  period  of  tbe  experiment,  six  subjects 
served   from   three  to  six  sessions  each.     All  of  these  indi- 
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vidualx  bad  scn-cd  during  cither  the  first  or  the  Recond  period. 
The  muaic  consiiited  of  the  following  long  coin  position!): 
(0  Gounod's  '"Fnncnil  March  of  the  Marionettes,"  (i)  Rubin- 
stein's "Torch-light  Dance  of  the  Brides  of  Cashmere."  (3) 
The  Dead  March  in  Handel's  "Saul."  (4)  Congerin's  "Soeur 
Moniquc,"  (5)  Handel's  ■ 'Sarabande, "  (6)  Chopin's  "Pre- 
lude in  D  Fiat"  (7)  the  Allegretto  from  Mendelsaoba's"Hvmii 
of  Praise,"  (8)  Beetho^-en's  "Andante  in  F,"  (9)  the  Adagio 
and  March  from  Handel's  "Occasional  Overture,"  These 
pieces  were  used  in  order,  as  many  with  each  subject  as  the 
time  permitted.  Each  composition  was.  if  necessary,  cut,  that 
it  might  occupy  a  time  no  longer  than  six  minutes.  Otherwise, 
it  was  played  properly,  and  for  alt  subjects,  with  the  same 
registration  and  tempo,  and  so  far  as  possible  with  the  same 
variations  in  loudnes.H,  In  general,  each  tracing  which  cor- 
responded to  an  unbroken  major  or  to  an  tiiihroken  minor 
passage  represented  one  case  or  observation  although  the  "pas- 
sage" might  inclnde  the  entire  composition.  In  a  few  cases, 
however,  thelong  tractngscorresponding  toihe  "Dead  March" 
and  to  "Soeur  Monique"  were  treated  fractionally.  For 
this  period,  the  average  normal  breathing  rate  was  18.3 
(obs.  76;  M.  V.  2.8);  the  average  rate  for  all  majors  was 
18.3  (olw,  85;  M.  V.  5.0);  and  the  average  rate  for  all  minors 
was  17.2  (obs.  70:  M.  V.  4.9). 

In  the  fourth  and  hist  period,  which  included  the  whale  of 
Ihesccond  year,  ten  subjects  served,  in  general  for  five  .sittings 
each.  Two  of  these  sessions  were  occupied  in  obtainiug  rec- 
ords of  normal  breathing.  Only  one  subject  of  the  second 
year  had  served  the  year  l>cfore.  The  music  list  was  as 
follows:  (i>  Mendelssohn's  Overture  to  Ruy  Bias,"  (2)  Scht^ 
beri's  "Momfnl  Mnsicale,"  (3)  Beethoven's  "Slow  Move- 
ment for  the  7th  Symphony,"  (4)  Morandi's  "Bell  Rondo," 
(5)  Guilmant's  "Organ  Sonata  No,  i."  (6)  d'Evry's  "Medi- 
tation," (7)  Handel's  overture  to  the  "Occa-tional  Oratorio," 
(S)  (9)  (10)  Bo«;llman's  "Suite  Gothique,"  ist,  and.  3rd 
movements,  and  finale,  (11)  Tschaikowsky's  "Sweet  Reverie," 
(ta)  Silas's  "Organ  Fantasie  in  D  Minor,"  (13)  Bennett's 
"Bareatolle,"  (14)  Gounod's  "Marche  Militaite."  (15)  Spin- 
ney's "Berceuse,"  (16)  Batiste's  "St.  Cecelia  Oflcrtoirc  in 
D  Minor,"  {17)  Suppe's  "Overture  to  Poet  aud  Peasant," 
(18)  Chopin's  -'Prelude  in  D  Flat  Major."  The  principle  of 
selectinn  differed  in  the  music  of  the  third  and  fourth  periods. 
The  former  bad  been  chosen  to  present  a  large  variety  of 
major  and  minor  pass.iges:  the  latter  was  chosen  to  present  the 
Utmost  variety  of  general  aesthetic  effect.  Each  piece  was 
played  in  full  and  with  feeling  aud,  so  far  as  possible,  in  the 

mc  manner  for  different  subjects.     The  whole  list  was  not. 
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however,  used  with  all  the  different  subjects-  Three  individ- 
uals heard  the  fir»t  fifteen  pieces  in  order,  bnt  nambers  3,  4. 
6.  7,  8,  9,  10,  and  12  were  soon  dropped,  as  on  various  accoums 
unsuitable,  aud  numbers  16,  17,  and  18  added  in  their  Mead. 

The  cxpcrimeoters  committed  two  inadvertences  in  comput- 
ing the  breathing- rates  for  this  period.  The  value  of  the 
experiment,  however,  does  not  justify  working  over  the  pjien- 
mograph  tracings  a  second  time.  In  the  first  place,  the  long 
records  of  normal  breathing,  which  represented  more  than 
threc-qnarters  of  an  hour,  were  not  treated  fractionally:  on 
the  contrary  the  total  number  of  inspirations  in  these  records 
was  divided  by  the  total  number  of  seconds.  Of  course,  normal 
rates  ao  obtained  cannot  properly  be  compared  with  the  normal 
rales  of  the  first  three  periods  since  these  were  obtained  fiotu 
tracings  not  more  than  three  and  a  third  minutes  long.  In 
the  second  place,  all  the  tradngs  for  any  one  subject  whidi 
coTresiKtiided  to  one  given  klndof  mtisic-stimultiR  (loud  innjor, 
soft  minor,  or  what  not)  in  any  one  musical  composition  n-cre 
treated  together  in  series.—/,  e.,  the  total  nnmber  of  inspira- 
tions was  conntcd  and  divided  by  the  total  number  of  seconds. 
Thus  each  observation  of  a  stimulus  rate  represents  in  Period 
4  the  total  rate  for  that  variety  of  passage  ( for  all  load  majors, 
for  instance)  for  one  subject  in  one  whole  composition.  On 
the  other  band,  in  Period  %  each  observation  of  a  stimulns- 
rate  represents  a  single  passage  of  the  varieties  of  music  to  be 
compared  (major  and  minor).  So,  also,  even  in  this  same 
Period  4  now  under  discussion,  each  observation  of  a  form- 
change  answers  to  a  single  passage  of  loud  or  soft  major  or 
minor  music,  although  each  observation  of  a  breatliing-rate 
answers,  as  just  noted,  to  a  series  of  such  parages. 

For  this  fourth  period  the  average  normal  breathing-rate 
as  computed  from  the  short  (three  minute)  normal  tracings 
was  18.7  (observations.  12;  M.  V.  3,5);  the  a^-cragc  normal 
rate  as  computed  from  the  long  tracings  ( which  often  represent 
a  condition  bordering  on  drowsiness)  was  16.5  (obc*.  12;  M.  V. 
3.4):  the  average  rate  for  all  loud  major  passages  was  21.8 
(obs.  59;  M.  V.  3.9):  for  all  soft  major  pasMges,  ao.S  (obs.  81 ; 
M.  V,  3.5};  for  all  loud  minors,  31.9  (obK.  43;  M.  V.  3.8); 
for  all  soft  minors,  21.2  (obs.  57;  M,  V.  3.8);  for  all  majors. 
21.3  (obs.  140;  M.  V.  3.6)  for  all  minors,  21.5  (obs.  99;  M.  V. 
3.8);  for  all  loud  passages,  21.9  (obs.  loi;  M.V.3.9);  for  all 
soft  passages,  209  (obs.  138;  M.  V.  3.6). 

The  changes  in  the  form  of  breathing  observed  during  this 
period  are  summarized  in  the  following  table  which  is  niod- 
eled  after  Table  I  of  the  earlier  paper. ' 

'la  this  table  ihe  wotil  "rcTery"  was  iiiailvccuiilly  omitted  In  ItK 
MCOud  column  oppoaite  the  levcatb  line  of  figuic*. 
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Sktnm'ng  tkamg^t  in  tkf  form  of  breathing  wkm  listening  to  Loud  and 
So/I  Musu  in  lAe  Ma/or  and  Minor  Krya. 
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All  the  numerical  results  have  row  been  presented.  Before 
attempting  to  draw  concliLstons  from  tbem,  it  is  necessary  to 
note  the  introspective  testimony  of  the  subjects.  In  the  fourth 
period,  each  subject  was  asked  after  every  piece  of  mtisic 
whether  she  had  listened:  if  so.  whether  she  had  liked  the 
music  1  and  if  she  had  not  Il^teued.  what  she  had  thought 
about.  The  same  questions  were  asked  less  syNtematically  in 
the  third  period.  The  replies  showed  that  the  subjects,  on 
the  average,  paid  fair  attention  and  derived  mild  entertiiin. 
menl.  On  the  whole,  however,  this  attempt  to  secure  jcsthctic 
emotion  under  lalmratory  conditions  ap|*eared  to  fail  flatly. 
In  some  very  few  cases,  the  subjects  were  "actively"  engaged 
In  trying  to  recall  the  name  of  the  composition. 

The  following  conclusions  may  be  drawn  from  the  numerical 
and  intrttspcctive  data  now  in  band:  In  the  6rst  place,  it  is 
evident  from  the  table  and  from  the  rale-averages,  that  listen- 
ing to  mu.tlc,  loud  or  soft,  major  or  minor,  tends  to  shorten  the 
expiratory  pause  and  to  make  the  breathing  faster  and  shal- 
lower. These  are  effects  characteristic  of  non-emotional  men- 
tal "application." 

In  the  second  place.  It  is  clear  that  the  music-stimuli  did  not 
»how  any  well  marked  tendency  to  make  the  breathing  either 
more  or  less  regular  than  the  normal.  The  number  of  cases 
in  which  each  change  occurred  fell  short  of  fifty  per  cent,  with 
every  class  of  stimuli  induded  in  the  table. 

In  the  third  place,  no  remarkable  difference  appears  in  the 
efl^t  of  either  loud  and  soft  or  of  major  and  minor  music. 
Such  slight  and  possibly  accidental  difTerences  as  do  appear 
will  be  pointed  out  in  detail.  They  are  as  follows:  ( i )  The 
loud  music  had  more  effect  than  the  soft  (a)  tu  shortening  the 
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expiratory  pause  and  (b)  in  accelerating  tbe  breathing.  See 
(ft)  tbe  uble  of  form  cbaoges  and  (b)  the  rate-averages  iot 
Period  4.  (3)  The  loitd  music  bad  more  effect  than  tbe  so(t 
in  making  the  breathing  shallower.  See  the  table.  (3)  Tbe 
loud  music,  if  it  aSeclcd  the  regularity  at  all.  tended  to  dccicase 
it.  The  soft  mtoor  music,  if  It  bad  any  effect  on  resularitf, 
tended  to  increase  it.  The  soft  major  music  tended  to  increase 
rather  than  to  decrease  tbe  re>;ularity  of  the  amplitude  and  to 
decrease  rather  than  to  increase  the  regularity  of  tbe  expira- 
tory pause.  See  the  table.  (4)  The  music  io  the  major  key 
had  more  effect  upon  the  length  of  the  pau.se  than  had  the 
music  in  the  minor  Icey,  not  only  shortening  it  bat  lengthening 
it  in  a  greater  number  of  cases.  See  tbe  table.  (5)  Themajot 
passages  had  more  effect  in  accelerating  tbe  breathing  than 
had  the  minor  pa&sages.  See  tbe  rate-averages  for  Periods  i. 
3,  and  3.  The  slight  excess  of  the  average  for  minors  over 
the  average  for  majors  in  Period  4  is  doubUcss  dne  to  the  fact 
that  tbe  majors  lengthened  the  expiratory  pause  in  a  signifi- 
cant minority  of  cases.  On  the  other  band,  the  averages  for 
minors  in  Periods  2  and  3  constitute  exceptions  (the  latter  a 
serious  exception)  to  the  accelerating  effect  of  majors  iu 
general.' 

Tbe  results  thus  summarized  may  perhaps  be  interpreted  io 
the  following  fiisbion:  It  is  clear  that  in  listening  to  music  the 
breathing  tended  to  assume  two  of  the  features  characteristic 
of  mental  application,  namely,  rapidity  and  shallowness,  but 
did  not  tend  to  assume  the  Ihird,  namely,  regularity.  The 
explauation  seems  to  be  that  tbe  music,  and  especially  the  loud 
music,  had  sufficient  intrinsic  or  "primary"  value  for  atten- 
tion to  raise  it  to  a  fairly  high  level  but  not  to  keep  it  steady 
at  that  level.     That  is  to  say.  the  mu.iiic  attracted  attention 

'  The  remits  of  the  Sr«t  three  periods  liave  been  dirided  into  cnte* 
ol  "8low"an(!  of  "rapid"  breatbiug  acconlint!  10  the  avcritge  normtit 
brcatliitiK-riitP  of  the  subjects  from  whom  they  were  oblaio^.  It  ha« 
been  (ouud  that  in  the  case  of  rnptd  hreathjiijc,  the  ATcia|[c  rale  (or  all 
inuKii'iil  HlittiuH,  taken  tnKCtlicr,  tvll  slightly  below  the  uorinsi  rate, 
whcr«iui  the  average  stimulus- rate  for  slow  breath iug  rose  slightly 
above  the  iiormal.  (Sec  page  191  of  the  earliec  paper.)  Thii  stiaTitiK 
accor<ta  with  (La  general  concluaioB  of  the  earlier  poprr  th*t  when 
tbe  level  of  altcution  rises,  tbe  rate  of  breathius  which  ba«  Itecn 
faster  tbttD  tbe  average  uormal  is  much  !»■  arceleraled  than  is  the 
rale  of  slow  brealliing  and  may  eveti  be  reuMei!.  [See  pp.ijsaad 
391.)  It  has  not  seeuted  worth  white  in  the  detailed  interpr«tattaa 
of  the  music  results  to  majutain  this  itiviston  into  case*  of  slow  and 
ol  rajiid  Ijrcathinjj.  On  the  otie  liand,  the  lurao  varfattoo  ia  ttie  i«>r- 
m*]  ratei  of  individual  subjects  is  very  laiife  [see  page  174  of  the  fir»l 

Sapcr),  and  00  the  other  hand,  without  reference  to  inmvidnaU,  tbe 
ivUion  In  qneatlon  eanoot  be  made  la  ihla  class  o(  csperimeat* 
because  every  atiniuiu>.Iiaciii){  baa  not  a  normal  tiacing  of  its  own. 
{^Cf-  P>i!e  1S9  of  the  drat  paper.) 
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withoat  steadily  sbsorbing  it,  m  as  to  blur  the  consdousness 
of  surroundings  or  to  inhibit  suggested  trains  of  thought.' 
The  irregnUrity  of  breathing  is  thus  in  Ix  interpreted  as  the 
symptom  of  revery.  (Sec  page  282  of  the  earlier  paper  ami 
iiM  quotation  from  Mosso-)  It  certainly  was  not  sufficiently 
marked  to  indicate  emotiouHl  dtstnrbance.  In  the  case  of  the 
loud  passages,  to  be  sure,  the  greater  tendeucy  toward  irregu- 
larity and  smaller  tendency  toward  shallowness  hint  at  nccu- 
sional  organic  disturbance.  This  dtslurbsnce  or  "shock"  is, 
however.  sulSciently  explained  by  the  mere  sensational  inten- 
sity of  the  stimuli,  Ilsliontd  I»e  noted  that  the  casesof  irregu- 
larity cannot  be  explained  by  variations  in  rhythm  or  loudness 
during  tie  fpurte  of  a  given  stimulus.  This  thcor>"  will  not 
serve  because  each  observation  of  irregularity  corresponds  to 
a  natural  division  in  themnsic,  a  passage  of  fairly  homogeneous 
character  as  to  loudness,  rhyihm,  and  so  on.  To  reiterate, 
the  interpretation  offered  is  that  the  breathing  became  more 
rapid  and  more  shallow  ihau  the  normal  breathing  because  the 
level  of  attention  rose,  but  did  not  become  more  regular 
because  the  stability  of  attention  did  not  correspondingly 
increue. 

One  may  now  turn  to  the  difference  in  effect  between  major 
and  minor  passages.  The  fnct  that  the  major  passages  acceler- 
ated the  breathing  more  tfanu  did  the  minor  passages  may  be 
explained,  at  least  in  part,  by  differences  in  the  absolute  time- 
rate  at  which  the  two  were  played  and  by  differences  in  asso- 
ciations, verbal  or  non-verbal  This  is  the  ohvtons  interpreta- 
tion of  the  brenthingrate  R\-<:rages  of  the  first  period.  The 
difference  between  the  effects  of  the  slow  minors  and  fast 
majors  is  especially  noteworthy.  But  in  the  familiar  hymn- 
tunes  "Vox  Dilccti"  and  "St.  Andrew."  even  when  both  the 
major  and  minor  passages  were  played  mechanically  and  at 
the  same  rate,  the  major  had  the  greater  accelerating  effect. 
This  isdoubtlcss  to  be  explained  by  such  verbal  associations  with 
the  majors  as  "My  thirst  was  (]uenched,  my  soul  revived." 
Hod  "Christian,  up  and  smite  them!"  In  the  second  period, 
that  of  the  two  chorals,  the  subjects  probably  paid  less  atten- 
tion to  the  minor  than  to  the  major  which  was  more  familiar. 
By  their  own  testimony,  they  were  little  impre8.sed  by  either. 
Hence,  perhaps,  the  anomalous   re-snlt  for  the  minor  choral 

1  It  will  1>e  tcacmbercd  that  Stnet  and  Connlcr  found  Iriegnlarity 
of  brealbiii);  In  scTTicirhat  dimilar  ezpvriiucnlB  npi>n  a  sinjile  RDhJccl. 
These  cijierimenteis  attributet!  it  to  "  Ic  ilevcloppment  'Irs  Idiea  et 
de»  scntimcDtt  ijui  trouble  la  tr^piration.  trnil  en  leliant  <-uiiipte  <lc« 
•ffeta  specUax  ilea  &  U  melodic  et  i  rbarmoiiiF."  (L'Atm^  fiiy- 
cbologiflue,  pp.  114-115.)  In  tlie  preaent  czpciicicuU,  it  U  protiable 
that  fulf-bodicil  cmotlooH  were  inncb  Icsa  oumerotia  than  wandering 
tialoBoI  thougtil. 
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which,  OD  the  areragc.  foiled  to  accelerate  the  breathing  at  alt. 
lo  the  third  and  fourth  periods,  verba]  associations  were  ruled 
oot  and  ttie  major  passages  were  not  more  familiar  tliau  the 
minor.  No  data  exist,  however,  for  detcmiiaing  vrhetfacr 
the  differeuce  in  effect  may  or  may  not  be  explained  by  differ- 
ences in  tcmix>.  in  rhythm  or  in  registration.  As  nuted  a^iow, 
each  major  or  minor  passage  was  played  once  for  each  subject, 
and  in  the  same  manner  for  all  subjects;  variations  in  rale, 
rhythm  and  stops  were  not  made  in  the  playing  of  the  same 
piece.  lu  short,  some  slight  essential  differeticc  in  the  cBtct 
of  major  and  minor  passages  is  neither  proved  nor  disproved 
by  this  investigation. 

Tile  present  study  of  the  effect  of  music  upon  breathing  has 
scarcely  broken  ground  and  has  been  saipendcd  as  requiring 
(oo  prolonged  and  laborious  co-operation  on  the  part  of  an 
expert  musician.  It  is.  none  the  less,  the  opinion  of  the 
experimenters  that  8  systematic  nnmcrical  study  might  profit- 
ably be  made  of  the  dianges  produced  in  the  rate  and  rhythm 
of  breathing  by  variations  in  the  rate  and  rhythm  of  music. 


PSYCHOLOGICAL  LITERATURE. 


Ptydtology:  An  InlroJuflory  Siudy  a/  Ihe  Sirutlure  and  FundioH  cf 
f/aman  Contcioitinesf,  bv  Jamrs  Kowt.ANi>  Anchui..  Uemy 
Holt  fie  Co.,  New  Yoik,  1904.    p[>.  *il,  4<"- 

The  prompt  oaA  f^atraxn  welcome  already  accorded  ProfcMOr 
AnKcir*  booic,  bolb  by  piycholo);'*^*  "■>''  teacher*  of  p*ycbaIoi;y, 
removes  tbe  neceMit)-  for  a  review,  in  tlic  primary  sense  of  Ibc  teim. 
Tbc  writer  wilt  therefore  pass  at  once  to  mattcra  of  mpprecUtloo  aiid 
crilkitm. 

Tlie  Piythologf  (line*  *»»lence  of  two  broad  linea  o(  influence,  one 
of  wbicli,  at  leait.  nil  writers  on  ({cEtral  pavebology  tinc«  the  elgblies 
luive  felt  no  a  roiutatit  iiitpitation  anil  have  ■cknowledgcd  Its  n 
common  ileM.  Tlie  first  InAtience  ilrHvf*  from  Ibc  earlier  wHltnK* 
of  William  Jamc!),  and  the  tecond  may  be  traced  to  tlio  wldcfipread 
teadeacy  to  apply  to  psjcba1o)(!cal  problem*  the  principle*  and  tbe 
nclbods  of  organic  evolution.  The  two  [uflucscei  arc,  by  no  me«M, 
entirely  dittiact;  for  Tie  PrincifiUs  of  Piy(Molo};y  re»«Rl»  a  Iteea 
and  irreprcMtble  iniere»t  in  physiology,  nnil  it  tends,  moreortr,  coo- 
•taotly  to  view  ilie  human  niiiid  lii  Ihe  lii{ht  ol  the  need*  and  fnne- 
tioot,  put  and  pre*cnt,  of  tbe  anitual  orsaniani.  The  more  specilic 
■tteoipt,  bowevef,  to  rewrite  ptycboloj^y  in  term*  of  biology  tnay  be 
traced  toa  protctlaut  movcmtnt,  both  witttiaand  without  p*ycbology, 
which  ba*  been  parlicnlarly  active  in  tbe  latt  decade.  As  the  first 
general  rcault  of  this  movement.  Angelr*  Fsjnholcgy  bears  a  special 
■iltnificance. 

The  author'*  standpoint  and  Its  distinction  from  phys!otoi{irnl  pajr- 
cbolofcy  arc  plainly  act  forth  in  the  foUowinft  pasHajrcs  taken  Irum 
the  Introductory  cbnpter.  "Psycholoey  lake*  (or  itaeli  a  ccrtnto  defi- 
nite doinaiti.  >'.  e..  consciousiie»  as  a  life  procc**."  "  In  our  study  of 
mental  proccMC*  we  «hall  adopt  the  biological  point  of  view  just  now 
dominant  in  ptycholoey.  and  icjtord  conicionsncss  ....  a*  one 
among  many  manifestation*  of  orj^snic  life,  to  be  undei*tood  properly 
only  when  rcKorded  in  connection  with  life  phenomena."  "Out 
adoptiou  of  tbe  biological  point  of  view  ....  will  mean  not  only 
that  we  shall  »lndy  con frci 011  sues*  iti  conoectina  with  physiolojfical 
proeeues  wherever  poMibtc.  tint  It  will  also  mean  that  wetihall  rejtard 
all  the  operationa  of  comcionanci*  ....  a*  to  many  expressions  of 
oricanic  Maplnlioiis  to  our  environment.  .  .  .  To  the  biologist  an 
Orgaaiam  represents  a  device  (or  exccutln);  movement*  in  response  to 
the  stimulations  and  demand* of  tbe  environment. "  "Mind  seenisto 
be  the  mnater  device  by  mean*  ot  wlitcb  these  adaptive  operations  of 
organic  life  may  be  made  most  perfect.  Wc  shall  cousciiiiGntly 
attempt  lo  see  In  what  partkalar*  tbe  various  features  of  conscious- 
nesa  contribute  to  this  adaptive  proceaa." 

The  two  kind*  of  psycholOKy,  stmctutnl  and    lunclioual.  arc  now 

feoerallv  lecosniied;  bat  tbe  author's  assertion  that  "psycholO|{lsl9 
RVc  billlerto  devoted  the  larger  port  of  their  enerjty  lo  invcstigaltDg 
the  ilrudHre  of  the  mind,"  will  corneas  somrthini;  of  a  shock, — espe- 
cially to  lhos«  psychologists  who  have  looked  in  vain  through  the 
history  ol  the  acicoce  for  a  consiatcnt  and  ayilematic  accoant  of  con- 
■ciouancs*  from  the  *straclarar  point  of  view.    It  abonid  be  said, 


however.  tb«i  (h»  author  Mcms  to  t«ke  th«  term  not  in  the  non 
a*iist  ttaar  of  Jamec's  orifCtiul  diitinctjon  hetw«eu  Btrnelnre  aail 
fancltan  (Afind.  O.  S-,  IX,  iS-tg;  /Vin.  1,  *;8).  but.  negktivelr,  ai 
nnjraipcct  of  mind  not  Inclnded  an^Kr  organic  fnnctjoa. 

It  U  H  ciirions  fact  that  piTcbologr  hu  rojitcd,  k>  far  «a  It  Uas,  tt>e 
allDremcnts  of  otfcaaic  evolution.  Htliico.  »ociulogf,  antbropologj, 
and  even  the  hUiory  of  rrligion.  vo^m  to  hare  b«ea  mon:  profonit^l; 
modified  by  thi;  'liiulottkat  method.'  Certain  writfr* — notablr  Eni- 
Itah  and.  to  aome  extent,  French  ptychotogintt—and  isolated  proR. 
lena.  tnch  ai  th*  uature  of  etnotion  and  of  apace- percept) an.  haT«,  il 
U  tnie,  RtronKly  felt  the  influenre;  bat  •  coneerted  morement  in  the 
direetioo  of  bloloKical  interpretation  of  the  adult  hnntan  conaciona- 
ncaa  ha«  only  reetollj'  l>ecn  orxaniied.  Thia  movement  mutl,  o( 
coun«,  not  bp  confouniled  with  "geactic"  p«ycholO)[y  of  the  ordinarr 
type.  Everaincc  Dirwin.  Ibedcvetopmeau'l  ptycholof^y  of  the  child, 
of  aoiraal  form*,  atxl  of  Iti«  tucc  al  large,  has  had  •  ateadj  foltowloK; 
but,  until  receolI;t.  no  one  eicept  Herbert  Spencer  haa,  ao  far  af  1 
recall.  lucceedcd  in  writing  a  gtiicrai  nccouni  ol  the  typical  human 
mind  in  ternt  of  cntrenl  blolo-y.  Spvncer'*  Prineiptei  waa  ably  anil 
akillftilly  done,  and  it  ha«.  without  doubt,  exerted  a  atroog  itiflnpnce 
npon  popular  thinking;  but  we  innat  renicmber  thul  It  was  done  OTcr 
fifty  Kara  aKO  and  that  ft  Iheiefore  ewiipe^l  the  vast  bnrdcn  ol  (acta 
that  is  laid  upon  more  recent  writers  of  psycholoKtcnl  lext-booka  ai>d 
I rent ilea. 

The  fundHinental  cjucilloti  i*.  what  doc*  the  'biolo^cat  point  of 
view'  yield  for  psvcholoBy?  It  may.  without  hesitation,  t>e  coircrdcil 
that  the  point  ol  vicv  fnrniahca  a  ahorl-cnl  to  'bumKn  values.'  and. 
tbeiefore.  to  the  various  licM*  of  ptychologtral  apjilication.  Mitid 
is,  lor  the  biologist,  an  '  activity.*  and  it  is.  as  An^ell  aaya,  "nMDlat 
activity,  rallirt  than  nienta]  *trucinrc.  which  hat  iniiuediate  sifcnffi- 
caince  for  thimebt  and  conduct  "  More  than  this,  It  is  a  snbject  of 
common  remark  tbiit  vaitous  dependent  Kteocei  and  arta  have  xrowa 
weary  white  waittnK  to  share  Id  tnc  benelilaol  pnychaloKicnl  rcsearth. 
In  some  instances  they  may  be  aald  to  have  waiii.-d  on  tne  streoK'h  ol 
promite*.  overt  or  implied,  in  other  cose*  sheer  want  srcnis  to  have 
CouuMlcd  patience,  while  again,  the  paycholoe'*!'*  confidence  in  hit 
own  methods  and  hisdi*trn*t  in  the  practtcai  utility  of  older  systems 
Buy  alio  have  served  to  maintain  nigh  cxpcctationi;  but,  »u  !he 
other  hand,  It  must  ni>l  he  (orKoUen  that  hatty  atxl  rit*h  application*, 
groai  ignorance  ol  metho't.  and  wn  nuclerestiiiialion  of  the  complexity 
and   the  anbtlety  of  mind   have,  io  the  banJs  of  'practical'  person*. 

fiUyed  their  large  part  in  deferrinjj:  and  In  ilricatJiiR  hope.  Let  the 
anlt  fall  where  it  may,  great  eipectatioos  Ihurc  were  tiiat  have  not 
l>cen  fullillcd.  The  result  i*  natntal.  "  Pntiencc  i*  a  componini;  bnt 
leandtcury,"  ami  It  >«emE.  in  the  preacnt  caie,  likely  lobeezchangtd 
for  what  at  leaat  promise*  to  offer  a  rnDre  snbMantial  ration- 
How  far  piycbotoKy  should  look  outside  and  beyond  itself,  tor  en^ 
•n<l  tuotivci',  iH  ilif^cnli  to  decide.  It  ia  inipouihle  for  any  tKience  10 
strike  n  slcadv  balHucc  between  oclf-lov^  atiil  benevolence.  The  his- 
tory of  organ  ized  knowledge  sbows  a  conitnnt  liiterplnyof  ihe  twn 
•pringiof  action.  The  world's  needs  liave,  in  tnrn,  loatercd,  aixl  been 
fostered  by  'pure  science."  Purity'  itMlf  baa  meant  both  productive- 
ness and  slcfiHtv.germinalive  power  and  seediness.  ac*demie  breadth 
and  cloimcted  fi)rmaliiim.  Training,  method  and  undivided  porpOM 
■re  of  KTeaiter  fmportuitcrtliii'i  tbeend.  As  Herlxirt  somewhere  pnts 
it:  "Gtdmld  mmi friieher  Mulh  iU  die  Httupiiatke." 

Whatever  lla  achicvemenia  lor  thought  and  condnci,  the  blaloglc«l 
point  of  view  in  psychology  la  to  be  ciiticitcd  ou   the  score  both  of 
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ptecition  and  <tt  ntctlioil.  What  it  gain*  in  llic  loluiion  of  practtc*) 
anil  spcciBcAiljrlinuiaa  jirbblemH.  it  Iosch  in  its  disregard  forcaTefDlljr 
collected  facU. 

The  pRycholOKtcal  rcaearcfa  of  the  ln*t  twenty  jcara  i«,  tor  csarapU, 
in  the  work  uniler  ditcufmluTi,  tuentt'inrrt  witli  itrikinf;  lnfrci]uency. 
ENpcritoentnl  work,  in  particnUr.  is  almost  wholly  luckioK-  Tliin  i« 
eiplntneil.  pciliaps.  by  the  fact  that  the  ptychotojcy  "'  'niental  activ- 
ity' rrKoriJs  'cxperiiiicnul  pajrcliolo^y.'  DUl  a*  a  method,  to  be  n»eil 
wherever  possible  itt  carefnl  obwrvBiion.  but  as  a  co-ordinute  branch 
of  the  science, — a  branch  which  may,  Ihcfcforc.  be  largclj  neglected 
in  a  firneral  'lulrodDCIory  Btudy  of  hiimau  coTi»ciouaTicK«.' 

In  place  of  concrete  exiierimental  tluta.  the  methud  discu&tes  the 
'DBtnrc.'  the  'salient  cbarocicmtict.'  the  'distinfcaiBhnble  fcaturei,' 
ihc  'phases'  of  tiienial  eipcriCHceii  or  nteotal  'opeiationB.'  »upple- 
metiliD){  its  disi'UBiioii  of  tbc^nc  'more  iniportant  elements'  of  coo- 
■ciousnets  by  tracing  "the  seiiem  and  tunciion  of  the  process  in  the 
iodividual  or  the  race." '  Thna  tections  arc  devoted  to  the  defliiilion. 
the  analyits.  the  kcocsIs.  the  development  and  the  general  funclion 
of  perception,  to  the  deliaition.  the  analysis,  the  genesis  and  function 
n(  iniBKinatioci,  etc.  The  most  chararteriitlo  part  of  the  ttcatneiit  \% 
the  more  specilirally  'functioiiHl'  part.  Bui  the  functions  are  de- 
scribed in  quite  general  and.  for  the  most  part,  superficial  tenai. 
Tbey  sccni.  to  tlic  present  writer,  to  have  a  popular  (or  at  luosl  a  bio- 
logical] rather  than  a  pnycholo^ical  thIuc.  I  give  illustmiioiis.  "1'he 
6rat  and  basic  function  of  perception,  then,  ia  to  aSocd  ua  our  primary 
lcnowIed|[c  of  a  world  of  objects  amid  which  we  have  to  live."  "Tlie 
lunrtlon  of  »rn«atioa  is  to  furnish  »*■  with  the  elemrntary  aymbols  of 
the  various  tliinf(s  In  the  world  about  us.  .  .  ."  The  'M;tB'  involved  tu 
eiiiotiDD  and  instinct  are  or  were  'means  toward  the  realization  of  some 
rod,"  and  attention  i»  a  dwerlminatinK  """'  combinlnK  faeulty  tbal  per- 
forms the  'actual  vroik  of  accommodation'  in  the  adguslments  of  the 
organism.  Similarly,  the  genetic  lefcicnces  arc.  as  a  role,  vague  or 
{[Ciicral:  they  arc  made.  e.g..  to  'the  new-boru  babe,'  or  'tbr  oiimel  of 
life,'  or  'the  youat*  child.'  or  'the  infant  consciousDCM,'  toihe  'animal 
consctousnci*'  or  to  'racial  experiences,'  If  genetic  psychology  is  to 
furnish  the  pnitern  (or  general  psychology,  aurely  the  best  aiad  the 
tnoat  accnrile  genetic  psychotogv  1>  none  too  good!  A  science  may 
well  faesitntc  to  adopt  a  method  which  comes  to  its  cbtcf  tsstic  in 
naTve  general ixat ions  partly  common  to  all  pBychoIogtea  and  partly 
borroKcd  (roiii  a  nclghlioriiig  »eieiice.' 

The  primary  diificulties  of  the  method  ore  two,  Firal.  the  method 
involves  a  contradiction.  It  assumes  that  mind  is  an  evolutionary 
agent,  that,  'coiificiouaness  tend*  to  appear  where  the  icflex  and  hc- 
redilarv  responses  of  the  organism  are  inadequate  to  cope  with  the 
dematids  of  the  envtconmcnt:'  that  'consciousness  is  a  systemalixing, 
unifying  activity:' that  iiiiiid  ia  'nu  engine  for  nccoinptiahtng  the 
most  remarkable  adjustments  of  the  oignot>im  to  its  life  conditions.' 
At  tfae  same  ttnic.  the  method  warns  us  against  believing  ihnt.  in  one 
form  of  nervous  action. 'the  mind  suddenly  produces  chatiges  in  the 
nerves'  {sit),  while,  in  another  foim.  it  dof«  not:  and  the  reader  is 
told  most  positively  that  to  say;  "the  mind  might  in  a  wholly  unique 
taanner  itep  id  and  bring  about  changes  in  the  action  of  the  nervous 
•yaiem"  is  bnt  to  use  metaphor.    Now  coixdouanesB  Is  cither  a  cauM 


*II  bhould  be  [poiuteil  uui  ifmi  ibr  ceriBt  'process'  aatf  'rlement'  Mr  ukcd  Id  I  he 
bftok.  It]  iltjuitf  unlrchnlrq]  HUte- 

■An  Bllf  inalivf  rpotit  cI  luEnKtuctng  *volutioiiaT>  ariEumfUIs  and  cone iQsiODS,  into 
psycTioJciry.  ^i  by  whv  o1  ilUifttslloii  ftod  cotDtlatj .  Sully,  r,  g  ,  fODsiders.  In  fiac 
pTiBt  aoi]  tuot  nutr,  iiir  t<l<itui:lc«l  InttrjHrlailOD  ol  •lleetioo.  ■cllon  aod  (cdlnit. 
(J,  ftully;  lit  /fuman  M<i^,  itiqi.  I. }«;  II.  M].) 
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(aa  uattiial  icieuce  use*  tta«  term),  oi  it  in  not.  If  it  it,  it  iM«d«  na 
apologr;  il  it  ia  ii«t,  it  Aol  no 'biotagical  fanction.'kiul  ju  nic  u  • 
cloak  to  cover  the  biologi*!'*  iKnorancc  of  rvolullonnry  procet»«s  i» 
utijusttfi'd.  FnnctionD  uiTud  may  still  have,  but  not  of  the  biological 
•on. 

StcoixllF.  the  method  sivc*  no  •fstcmatlc  account  of  Its  fnoctious. 
ConMloal>ll^•*,  it  afTirm*,  ii  lull  of  '  aclH '  and  '  activtiicB ; '  bnt  it  fM* 
lo  OTtJnnize  tbese.  Attention  i*.  to  be  sofe.  au  '  orRaoiiinK  actiTlly,' 
(:UKaK^<l  in  'he  'donblc  procuiof  palliiiK  npatt  anil  pultta^  together:' 
bat  intetctt,  aiko,  'reprcMnla  the  sjtODtancon*,  dynainic  aide  of  ost 
paychical  make-up:'  snil,  kgaiu.  Ihir  self  ii'the  koower  annealiog 
the  Tkriona  element*  of  our  cxpeiimeitU  into  ftomc  noit  of  unity,' 
whll«  '  will  '  ia  'ibe  whole  miud  Hctirc'  Wliat,  now.  are  the  intctre- 
latiuns  of  all  tliet*  sorerelgn  powers  ?  and  bow  are  attention.  inicieM. 
and  the  ten.  related  to  suc^li  (unction*  as  perception.  reasottlnK  and 
IniHKluation,  and  also  lo  MWr  funclioRR?  Some  principle  of  clauiG- 
cution  and  8Ubor<liiial)ou  tlieie  must  be  Id  a  piycbologr  which  ircata 
coiiscioumesn  as  organic ;  something  h«tter.  I  mcain,  than  the  tradi- 
tional knowing,  feeling  and  willing,  oi  the  'three  ultimate  modes  of 
being  conitclouR  of  at)  object.'  Id  it  to  be  found  io  the  yroik  which 
coiii^iousticss  docs?  In  the  object*  nith  which  it  hai  to  do^  or  in  tb« 
nnturni  hiMory  of  the  developing  niiml  ttscll^  Surely,  a  definilire 
accotini  of  inculal  (uiiclioiis  and  their  genesis  cannot  he  given  wilbont 
aonie  priuciple  whiirh  shall  insure  organic  coherenccnud  organic  unjly 
to  the  multiluiliuoui  'activities*  Ibat  mind  rcvcnii. 

I  hHve  alrviulyrelerrcd  toihe  wide  welcome  which  Professor  Angel  I' « 
text-hook  has  received.  This  welcome  is  sufficient  cridencc,  not  only 
thai  a  book  ol  the  charnclct  was  needed,  hnt  alio  that  the  author  has 
been  Bucce*s(ul  in  hi*  atlcmpt  to  salicfy  the  need.  Its  sanctions  for 
success  are  not  hanl  to  Tind.  Its  author  is  both  psycbologitt  and 
lenehcT :  it  is  wet)  and  attractively  written ;  it  Alls  a  place  not  other- 
wise filled  in  the  liieratutc.  aud  it  appcnU  to  «  dominant  interest  in 
the  student  of  life  aud  of  bum  an  nature.  Where  t  have  crilictscil  it 
bai  been  criticism  of  staudpoiat  and  of  method.  I  have  only  praite 
fur  the  ctexr,  straightforward  and  sincere  ilcTclopoicnl  ol  the  doctrine 
of  consciousness  coasidcrcd  m  a  phenomenon  of  lite, 

I.  Madihon  Bx:ctuiv. 

DUitonary  oj  Pkiloiophy  and  Psyrhahgy,  wrilteu  hy  many  hand*  and 
edited  by  James  Mark  Baldwin.     Vol.  3.     Bihliograpb]'  of  Pbilov 
opby.  Psvcbology  and  Cogonte  Subject*,  compiled  by  Rcnjamta 
Ratid.    the  Macmillan  Co..   New  York;   Macmlllan  ft  Co..  Lon- 
don.   In  two  pans.    1905.    I>rlceyio.    pp.  xxr.  J43:  vii,  543-1190. 
The  long-awaited  bibliography  which  form*  the  third  uid  conctod- 
ing  volume  itl  Bnldwin's  Z>iVyi0fliiri' appear*  in  two  part*,  hound  uni- 
formly with  the  first  two  volumen.  apuroximatine  them  in  bulk  (1191 
■a  against  155&  pp.),  and  costing  togetber  as  much  as  Ibey  coat  at  the 
date  ol  their  tirst  Issue.     A  Prefatory  Note  by  the  general  editor  atate* 
that  the  bibliographical  li*t*  extend  lo  tgoi.     The  compiler**  Preface 
iodicBlei  the  sources,  aims  and  scope  of  Ibe  work. 

'* The  book  an  a  whole  is  entitled  a  '  Bibliography  of  Philosophy,'" 
— so  the  compiler  beKtutt.  iu  op))Osltton  to  hi*  littc-pa^e.  —  "  and  it 
will  be  found  to  comprise  a  series  of  biblioaraphies,  mcluding  the 
Hlttory  of  Philosophy.  Systematic  Philo«opby,  Logic.  .(Esthetic*. 
Philosophy  of  Reli);iou.  Ktbics  and  Psychology."  "Between  the 
methods  of  o  complete  compilation  and  of  a  descriptire  commentary 
of  philosophical  work*  a  golden  mean  haa  been  sought.  On  the  ODc 
taaod  the  bibliography,  though  tiot  exhauatlvc,  alms  to  be  comprehcD- 
aive  iu  its  scope.     Prom  he);lnuiug  to  end  the  eodcsTot  has  licen  to 
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'  prcRcrre  in  the  amoant  of  nutcHal  a*  Kovetned  bj  a  wotk  c(  the  prca- 
ent  aiz«  tbe  rrUtivc  linpoTUucc  of  auttioiK  and  «ub|ecl*.  On  Iheoibcr 
band  tbe  ab*fnc«  in  tht  bibliography  of  (^xplnnatoty  cauimcDt  on 
books  has  been  comjicniaicii  for.  it  ii  hoped,  by  the  numctoui  (cfec- 
encM  to  impoclani  crltlral  review*  of  ilicni  hy  apeciBliala."  "  Rcatll- 
nea*  of  oae,  especially  fur  the  utiiuiliuted.  i*  an  cfMnlUl  la  «  Ubllog- 
nptay.  For  tiii*  rcowiii  the  philosophers  .  .  .  have  h«re  been 
brongbt  togetbcr  in  n  sin};1c  alplinheilcBl  order.  UkcwUc  in  the  vari- 
oua  ayatematic  bibliograpliieti  tbe  author*  ander  the  system*  and 
special  topics,  as  well  as  these  topics  tbemaelves,  will  be  found  in 
alphabetical  arranjtement."  The  work  contains  the  titles  of  "  ponsi- 
bly  siity  tbouMind  ot  more  volnmes  and  articles." 

One  can  hnve  □otbtnic  but  sincere  udmiiation  for  tbe  pluck  and  de- 
tatiulttaDuu  with  which  the  compiler  bns  carried  throuKli  bis  stupen^ 
doua  taak.  He  bail  carried  it  tliroiiEli.  apparently,  witbonl  clerical 
asaiatancc.  without  finnucini  support,  aud  practically  witbout  expert 
advice.  "More  than  a  decade*'  of  "linKlc-banded  and  sclf.«upported 
endearor"  hs«  been  »pent  upon  It ;  "(he  entiic  work  biu  been  acconi- 
plisbed  in  tbe  Harvurd  Unirersity  Library,"  the  courtesy  ot  wbua« 
officers  i»  scknowlcd);cd  in  a  foot-nole ;  and  tbe  same  foot-note  limits 
the  expert  aid  to  "  suifgcatioiis  on  clnssjiication  received  Iron  Profes- 
sors J.  Royce  and  H.  Miinsterberg.  and  linguistic  correction*  from 
ProfeMor  L.  Wiener."  Truly,  a  stupendous  task.  — and  a  task  whose 
reliable  periomiaBce  mud  br  of  inestimable  benefit  to  Mudents  of 
ptailoMiptiy  and  psj-cbotogy.  1  know,  only  too  well,  the  amount  of 
time  and  trouble  required  for  the  makiufiof  even  a  very  minor  bibliog. 
raphyi  stid,  lookliiK  at  these  two  voIuttic*,  I  am  inclined  to  witbboid 
every  word  of  criticism,  and  simply  to  esprea*  apprcclatjou  of  Dr. 
Itau4rs  acbicvcmenc. 

NeTcrlbrless,  criiiciim  must  be  called  to  its  work^  for  the  blbliox- 
rapby  is  to  be  uMd.  In  tbe  fijll'>wiiiK  notes  I  have  confinefi  myself 
almost  entirely  to  Jlibliografiky  C,  IHychotogy.  the  concludioj^  section 
of  (be  whole :  it  is  only  for  this  section  that  I  can  claim  compelence.> 
This  restriction  I*,  however,  the  less  imporont  since  the  conipllcr 
declares  that  "a  bibliography  is  a  growth,  and  in  fullness  of  detail 
and  in  accuracy  (bis  work  will  be  found  to  improve  as  it  advances." 
We  may.  therefore,  fairly  take  the  I'lual  lists  as  a  ssmptn  of  the  work 
at  large. 

What  arc  Dr.   Rand's  cauons^     "Tbe  names  of   philosophers  are 

firinted  in  full  aud  i«  the  langusge  of  the  country  lo  which  they  bc- 
onged"  (jic).  I  torn  to  Wundt  (S3S).  •"<!  I  I'md  "  Woodt.  Wil- 
helm."  Again:  "The  titlesofliooksarF  printed  in  fall  inthe  language 
fa  which  they  6rBt  appeared."  Did.  then.  Berkeley  publish  io  1709  a 
work  entitled  "Theory  of  Vision  "  i  110,926 )f  Did  he  publish  In  1710 
"Treatise  00  tbe  Principles  of  Human  Knowledge"  (lio)  or  "A 
Treat  i»e  conccruinjt  the  Principles  of  Humsn  Knowledge"  (9J6)?  Did 
Bonnet  write  an  "  Et>*ai  de  psycholoxie  "  ( nS)  or  an  "  Kssai  dc  p*y- 
choloeie.  DU  consid^^rations  sur  le^  operations  de  I'ltme  "  (917)?  Did 
Darwin  write  a  work  entitled  "Tbe  Origin  of  the  Species'*  (919)^  I 
bad  tbonght  It  was  "On  tbe  OHxln  of  Specie*  by  means  of  Natnral 
Selection,  or  tbe   Preservation  of   PiTOred  Raeca  in  tbe  Struggle  for 

'  Tbetc  Is.  la  Ikr  make-up  ol  Tl.  1,  ■  blf  mull  M  obvloni  tliat  nn«  It  agtonltbril  lo 
liiiU  it  cacApih^  Cliv  notice  of  compiler,  ccnenl  editor.  *ii4  printtr*.  It  It  the  mt»- 
•ence  of  inilicatiuu.  id  llie  headljiieh,  ot  (heplflkuUr  phlloikiiihci  unilet  tcvientor 
ot  the  letter  of  the  sIpTiflliel  vttb  whieh  tilv  asmc  bejcfi"'  If^e  p^es  srs  h«sd«4, 
birupl),  "  Klflonr  ot  mitosiiphj"— "  PhUoseptaecs."  ifioppat*,  tben.  tbat  ooe  Is 
Ivoktux  up,  «ay,  Cicero.  Que  EuetHi  st  the  place  of  ttie  C's.  sad  opens  liic  (raok, 
llsvinx  erprttcd  It.  ouc  Bur  have  to  turn  vrtt  metsl  paxes  ticlare  oac  Bod*  the 
name  ot  any  phiJovopber-  llavlajf  touodtamv  00c.  Cor  oot^.QDC  has  tstuTnbscic 
01  lortli  uolll  Cicero  sppeao     Could  ni>rlhiii(  be  more  avlt>at<l> 
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Life."  I  bail  tboufcbl.  alio,  thai  ibe  work  hrr«  dr»cnb«<l  mj  "Tb» 
D«tccot  ol  Man"  (939)  waa  puhlUhM  unilcr  tbc  title  "The  Dcsceol  o( 
H«D.  and  Selection  in  RFlalion  to  S«x."  Locke,  to  far  an  I  kuow.dlil 
nof  publish  "An  KctayconcerniBgllicMnuiaB  UadcrstaiidiDg  "  (9I9l< 
Bnl,  imlci:(l,  tbc  conipilrr  tak««  bo  tboaght  o(  articlca,  whetbei  tne* 
nfaall  be  retaiDcd  or  whctber  tbey  sball  be  omitted.  BaUlwm  >*  ar- 
creditcd  witb  a  "Menial  I^Telopmcnt  in  tbe  CItild  and  Race"  (9*5: 
bcrr  the  elision  of  an  atlfclc  lia»  carried  with  it  tbe  otnitnon  at 
"Uethoda  and  Ptoccmcii").  Tbe  work  wbich  Uumc  pnMlsbed  la 
1748  was  called  "  Pbiloittpbical  Kautya  coucernlnK  Human  Under- 
taodluK,"  nut  "  Inquiry  coucemlox  Haman  tfndentandtiift  "  {935:  ^■ 
371  j.  Jboic*,  iti  1891.  pnbliibed  a  "  Test-book  of  PvycboloKy,"  ixit  • 
''Paycnoloey"  (93^)'  Poulban.  kDowiuf;  (onictbintc  0/  Prcnch.  did 
iiot  write  a  l>ook  euiitUd  "  I<ea  lutclleciucllr*  lyprt"  (0)!^.  but  rather 
"  Le*  type*  intcllectiMilB.  Eaprits  logiques  et  caprti*  unz."  Asd  to 
on. 

1  MH  to  miittakrR  of  aiiotber  tort.  Brcnlauo's  Psjcbologtc  (917) 
•boom  have  been  ^iveu  as  Vol.  I.  Con&in'B  Elements  ol  Psvchoton 
i>  said  in  ouc  place  C939)  to  bave  been  tranilated  by  C  S.  Heary  is 
(8341  In  ■i)olt«r  (159),  to  b*vc  been  iraiisUled  by  C.  G.  Henry  ia 
1834.  D«stiitt  de  Tracy  Is  mitspelli-d  as  Tracey  on  p.  950.  Here  hji 
t:l#iiieiits  i«  wid  to  bave  appealed  lir«t  iu  Italian.  1817-1819,  and  to 
have  couie  out  in  Pteni-b  in  1615-1817:  p.  iSo  tells  ns  tbat  the  date  ol 
tbc  Brst  French  edition  i*  [i8oi)-i8l8,  and  tbat  of  tbe  second  iSw-J, 
while  notbioK  t*  said  of  tbe  Italian;  p.  837  dales  the  twn  Srit  (ang 
Prench)  olitlons  1817-18,  t8i4->S.  On  p- 917  van  Bieivltet's  initiab 
nre  |[iven  as  J.  I,  luftead  of  J,  J,  Blseiibniti  (931)  slionld  be  Klscs- 
hatiB.  Kbbinjibaus'  I'sycholOffie.  t.  la  said  (931)  to  have  194  pp.  id  tb* 
Er>t  cdiltuii  ;  it  ba&  6^.  Jodl's  fiycholo^c  ol  18^  is  aala  (^6)  to 
bave  appeared  in  twu  volumes,  Lindner's  Empirical  PiycboloKy  was 
translated  by  C.  de  Garmo.  not  bv  A.  J.  de  Oaroo  (939).  I  did  not,  ia 
1891.  speak  of  Profcuior  Munslciberi;  as  Dr.  H.  v.  M Unslerberg  (wi). 
l*rDfp3sor  Karl  I'earson  figures  oti  p,  943  aa  Pieison.  Sully's  11  d man 
Minil  bat  two  voU..  not  one  {947):  and  the  jot  pp.  hclont;  ia  the  lirst 
vol.  Dr.  Aara  is  not  named  Aiirs-Ktittiau  (950).  Hclmholtz'  initials 
nre  H.  L,  P.,  not  H.  (955).  Helmholti  did  not  write  a  Ilandbiicb  dcr 
PhysiolDxie,  Bd.  iii.  ThI.  i,  1S79;  nor  doc*  the  concspoudinx  porllon 
of  Hcrmaon'H  Ilaadbacb  say  aiiyihinK  abont  bcarinK  (1145).  Tbc 
Lipps  who  did  no/  wiitc  a  Gruadthatsacben  (but  «  Grand tatsMcben) 
des  Scelcnlebens  is  also  innocent  of  tbe  ITntetaacbuQKen  nbet  die 
Urn  ndln>:eii  der  Malbemalik.  ascribed  to  him  on  p.  itSo,  And  to  00, 
again. 

I  shall  not.  I  hope,  be  accnaed  of  etcolism  if  I  allndc  to  Dr.  Raoil's 
treatinenl  of  my  own  pablicmtioos.  If  ihcy  are  worth  cstalogaing  at 
all,  ihey  are  woitb  cataIot.'f>"l;  accurately.  Tbe  translation  ol 
Wundt'a  Vorlesnngen  Is  not  mentioned  on  p.  535;  in  tbc  Addenda  et 
Corrittcnda  it  is  giTci)  under  the  date  1905.  it  appeared  in  1894.  On 
p,  96.;  I  nm  ealil  to  have  published  a  phyalologtcal  vocabularr.  On  p. 
914  mr  Primer  is  dated  back  fr«m  1898  to  189*.  I  do  not  find  tbat  any 
Iranilntion  ol  my  books  is  mcnitoncd,  ihouitb  (accordiay:  to  tbe  Pre> 
lace)  "ol  the  modern  I  ran  Hint  ion*.  KnKliah,  German.  French  and 
Italian  are  regularly  K'^'eu.  owing  to  Ibeir  (■reater  acccMibiliiv:  other 
laURUajfcs  are,  ncvcrtbeless,  largely  Inclodcd."  Mv  initials  arc  girea. 
p.  963,  aa  I,.  B,  On  the  same  pa|!c,  I  am  tcportri)  as  publishinK,  in 
1901.  un  Ejtperimenlal  Psychology  of  wo  pp.  In  renliiy.  I  pcrpetrattd 
in  tbat  year  two  volumes,  with  a  mncb  longer  title,  tbe  one  of  314. 
tbe  other  of  AS^  pp.  "  nreams  of  Tasting"  (to3g)  is  not  tbe  title  ol 
a  little  paper  which  I  published  In  189s-     My  Outline  did  not  reach  a 
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twelfth  cdittoD  in  the  ycM  alter  it«  fir«t  appearatice  (1136).  Perbap« 
In  ortlcr  to  comjicnMite  for  all  thene  siiiB  of  omission  anil  coni  at  lesion, 
tbe  comuilci  ascill^cs  10  me  {1183]  a  work  eutiilfd  Tbe  Kvw  P»;c1kiI> 
ogT.  and  pnblUhei)  in  1S97.    I  ilia  not  write  it. 

That  a  good  deal  of  theabOTCCrJticism  refers  to  trivial  poinU  I  ihalt 
not  aitfnipi  to  rienv.  What  I  affirm  is  that  iliere  arc  too  many  lapses 
of  t]ie  sort  specified.  "  In  addition  to  the  task  of  (compilation."  Dt. 
Rand  informs  at.  "much  labor  ha*  been  expeaded  npon  the  work  of 
TcrJIicatioD."  Aud  acaiti;  "Uuritis  tbe  past  ttitee  years  ttic  author 
bsB  gi*«ii  almost  exclusive  attention  to  tile  task  of  veiifieation."  Sticb 
altenticin  ought,  one  would  think,  to  have  eliminaterl  even  primer's 
enor*  o!  llie  more  t;l"r>">:  »otl ;  ll  sbould  at  least  have  rliruimtled 
most  of  tbe  biblii.if;rapbi(.~al  mistaken  that  t  bsve  potated  onl.  And 
Ihetc  are  but  a  titbc  of  tbe  uiisukes  that  I  bave  noted. 

Thi;rc  remains,  behind  all  this  criticism  of  detail,  the  f undametital 
question  of  the  adeijuscy  of  Dr.  Rand's  work.  Apart  from  [bese  slipa, 
IS  the  bibliogtapby  comprcbcDsive?  may  tbe  itudcDl  rely  upon  it?  is 
It  rcjiresenlative  ■■  I  tnfce  the  first  fpoup  nnder  Eihiiography  G,  the 
Kruup  of  p*ycbo logical  tiililli'KrKpby.  Here  the  student  of  psychology 
is  10  find  his  workioK  biblioBiapbiej.  Wei! '.  we  remark  at  once  that 
tbe  three  yearly  bibiiograpbtes  of  tbe  Zcitschrifl.  the  I>syrbolo);ical 
Review,  and  the  Ano^  psycholoKlijue  are  alt  duly  mentioned.  We 
notice,  too,  sncb  obvious  items  as  Dcssoir's  bibliograph;^  of  hypnotism 
and  tbe  work  of  Ueberwc;;  (spelled  Ucberwcgg).  It  is  a  tittle  iinr- 
prfalDK.  however,  to  find  that  tbe  only  personal  bJblJOgtapby  i*  Wil- 
son's ost  of  tbe  writings  of  G.  S.  Hall.  Mivbt  we  not  expect  a  mention 
of  tbe  PecbDcr  bibltograpby  appendcil  to  Wundt's  edition  of  the  Psy- 
chophyslk?     Again:  if  it  ««•  worth  white  10  mention  the  half-dozen 

rsgeson  literature  in  Kuelpe'sGruudrissCtbc  pages  i^uoted  ou  P.9IJ, 
_v  the  way.  refer  to  the  translalioii,  and  not  to  the  onRinaO,  would  it 
not  have  been  in  place  to  cite  the  long  cbapter  ou  llie  historical  devel- 
opment of  psychology  in  Villa's  Ia  pnicologia  contem^snea,  1S99? 
Wby  should  Poster's  brief  biblioj-ropby  of  sleep  be  cited,  when  no 
reference  is  made  lo  the  hibliogtapnies  of  Mansceine,  to  which  Koatcr 
acknowledges  his  indctitcduess  ?  The  iiuestlon  it  the  more  pertinent, 
siuce  on  p.  ia.i7  Mauac^iuc's  bibliogtaphirs  (there  is  tbe  usual  prin- 
ter's error  in  the  author's  name)  are  specified  in  some  detail.  The 
Literal 01  Tcneiehniss  in  Jodt's  Lehibuch  Is  mentioTied  ;  but  tbe 
twenty-page  bibtio|;rapby  by  Spiller  is  not, —  tbe  Mind  of  Mao  ap- 
peared in  1901,  not  in  1903(0.^6), —  uor  tbe  twelve-page  biblioKrapby 
of  (Jalkins'  Introduction.  'The  choiceof  text-books  is  curious.  Jodl'a 
Lehrbuch,  Kuelpe'S  Gruadrias,  MiiustertierK's  Grnudziige,  Sanford's 
Bxperitnental  Psychology,  Sully's  Human  Mind,  even  myown  Primer 
aTe<|uotcd  ;  but  will  it  be  believed  thai  James'  Principles  and  Wuttdt't 
CrandiUge  are  omitted'  So  with  apecial  biblio|;rspbies :  we  find 
fefereneea  to  taste  and  smell,  lo  vision,  to  combinatiQnal  tones  (this 
last  Kiveu  as  in  the  seventieth  volnmcof  the  Philosophise  be  Studicn), 
and  M>  forth  ;  we  do  not  find  Bcntley'a  or  Kennedy's  bibliography  of 
memory,  or  Kinaaman'a  bibliography  of  lifted  werlghts,  or  niy  own 
bibliography  of  tbe  optical  illnslons.  Nichols'  Review  of  Kccent  I.it- 
erattifc  on  tbe  Perception  of  Time  Rnds  a  place ;  not  so  the  historical 
section  of  his  earlier  work  on  tbe  Psychology  of  Time.  Pinally — to 
make  an  end — the  bibliography  of  optics  in  Ilelmholti'  Handbnch 
ahoulil.  of  course,  be  credited  lo  Konig. 

The  bibliographical  section  which  I  hare  thns  passed  under  review 
occupies  a  page  and  a  half  of  Dr.  Rand's  text.  1  snail  not  pnrsne  tbe 
matter  turllier.  Kiiough  has  been  said  to  show  the  character  of  the 
work,  so  far  as  concerns  psycboloigT.     I  sincerely  hope  that  the  parts 
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of  tbe  two  volutDc*  which  I  bkw  not  ezanilitrd  ■»  vaan  >>c**Ir  xlc- 
quRtcaiirt  mortcAtvfiallyrcTlHcd  ttaka  tbMewbkb  IbaTCKwi.  Otbet- 
wUc.  I  feat  that  Dt.  Snnd  vill  have  labiwed  in  vaJD, —  udIcm,  indMd, 
he  i>  content  to  have  his  pagcR  >crv«  ■Implj  u  roagh  copjr  for  fntue 
bibllogTiiphcrs.  B.  B.  T. 

L'Ame  el  U  Corps,  ptiTAi.PitBD  Bi!«ST.  BibUotb&ine  de  philo«opbir 
Ktcntifiquc.     Brneat  FUmmarion,  fnrit,  1905.     pp.  188. 

Tllr  C^tit«'til4  of  thin  work  arc,  iu  fxtta,  tb«  following: 

Book  I.  Definition  0/  Mailer.  Of  the  materiBl  world  wc  know  ooth- 
inK  but  our  scatatiotis.  As  all  sciiMtiooi  tn  alike  nicillatcd  bv  lb* 
ucrvoti*  system,  it  it  ioiooMible  to  make  a  dUtinction  aiKl  reganl  ccr- 
tain  of  tbttn  only  as  objective,  «'.;.,  thi»«  of  tooeb.  viiion  aad  tbe 
mtiMtilar  aciiM;,  while  regarding  other*  a*  merely  Bubjectlve.  The 
mccbauicBl  theory,  therefore,  whicb  finds  a  apecially  otijeetive  ■%■ 
□ifieance  in  movementi  ba*  oiilj' t)te  vahie  of  a  symbol.  Kl*ewheR 
Hinct  characterize* it  «•«  spccieiol  fetchiim  (p.  217 ). 

Book  II,  Pf^Hilitin  e/  Mind.  Inste*.!,  bowcvn.  of  -Irawinc  lb« 
'idealistic' cooclukloa  that  all  material  pheaDcueDa  are  states  ol  con- 
•cionsncM.  Btnet  drawa  tbe  opposite  easel  union,  namely,  that  the  rau- 
teiils  of  all  icn»iiioi)>  arc  physical,  1.  t.,  material,  plicuonicua.  FrotD 
the  content  he  lUstiuxui^hes.  as  Ibe  uental  kIUc  of  tbe  complex  fact, 
the  act  of  cosuitiun.  The  same  analysis  applie^s  to  images  and  ideas 
(conCepdoaO  which  are  derived  from  sensation,  and  it  would  nUO  ap- 
ply to  entotioTDi,  defiirc*.  appriitrs,  etc.,  but  for  the  suspicion  that  tbe 
theory  wbicb  reduces  ull  thew  to  sensations  (objects)  is  loo  rimpte 
anil  anilicinl.  The  fuDdmnental  relation  is  not  that  ol  anbtect-oblect, 
for  tbe  ftubject  is  really  an  obiccti  the  subject  teini  is  replaced  by  ibri 
'act  of  cognition.'  The  iClallon  of  cognition  to  obiect*  u  purely  con- 
templative, it  is  only  a  consciousness;  uothinK  la  added  by  the  cateco- 
Ties  of  tbe  iiiiilersiandinKi  relations  cogiiiaed.  resemhlaDce,  for  in- 
siatjcc.  are  physical  pr[>i>crtles.  Wbile  conacionsneis  is  inseparable 
from  objects,  objects  may  coatinue  to  exist  without  cotiBrioasDcu:  the 
nncouNcloue  is  merely  the  unknown  whlcb  can  or  could  be  knows 
under  certain  conditions.  Tbe  only  bond  capMble  of  connecting  dif- 
ferent mental  states  is  the  material.  As  •eniation*  and  images  or 
ideas  are  material  elements,  psychology,  paradoxical  n*  it  way  seem, 
it  a  science  of  matter,  tbe  scicuce,  namely,  of  a  portion  of  mattei  bat- 
ing the  property  of  preadaptation  (p.  181). 

Book  III.  The  Union  0/ Soul  and  Body.  Tbe  problem  of  the  Dnioa 
of  mind  and  matter  is  not  tbe  problem  of  two  hetcrof:eneon«  tfab^*, 
the  direct  relation  between  which  is  iuconiprchenBiblc.  The  relatioa 
ia  rather  that  of  form  (consciousness)  ami  matter  (content,  scnaatioa, 
object),  a«  Aristotle  lauglit.  The  diSiculty  is  not  to  unite,  but  to 
separate  them.  The  separation  is  found  in  tbe  incompletenevi  of  the 
lite  of  consciousness;  cousciousness  requires  matter  as  its  correlate, 
whereas  matter  does  not  so  require  co  use  louse  cm.  Tbe  geuesis  0< 
eonsciouaness  cannot  be  eiplaiurd;  It  has  equal  rights  wiui  matter. 
'These  prineiplca  serve  for  the  criticism  of  tbe  current  theories  of  »pir- 
jtnalism  and  Idealism,  materialism  and  parallelism.  Tbe  liy]>olhMis 
of  the  relation  of  soul  and  body  has  to  satisfy,  in  particular,  two 
conditions:  (i>  the  manifestations  of  consciousness  arc  deter  mined  by 
processes  io  tbe  braio,  and  ( i)  of  tbcM  it*  itnuicdiatc  coudilious  cod- 
sciousnefs  is  absolutely  ignorant.  Binet's  hypothesis  Is  as  follows: 
Tbe  effect  (neural  wavc)containa,  or  has  inscribed  on  it,  or  )•  the 
depositary  of,  the  totality  of  the  physical  propetties  perceived  in  the 
cansc  (object).  This  is  an  'absolute  certainty.'  Bat  tbe  msdnUtioa 
contains,  besides  tbe  qualities  it  receives,  qnalitjcs  it  itaelf  coatrib- 
ntee.    To  these  last,  however,  as  tbe  rclatlrcly  coBStani  factor*,  con- 
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Ml,  according  to  a  (nadamentnl  law  of  it*  nature,  remajtia  J5- 
scnrible ;  it  only  perceives  the  variable  aud  accidcniat  propeitlts 
which  exprcHs  the  aatQTe  of  the  slimiiluB.  The  result  is  thus  eqnira- 
Icat  to  a  trnnaformatioa;  it  is  not,  however,  the  trniufoiiuatiou  of  a 
jihyiical  iiitoa  mental  p  he  uo  me  a  on,  and  prop«rlj  apcaklog  there  is 
no  tTHUsturinatioi],  but  only  analysis. 

The  ftmclamental  error  ia  this  whole  nrgti mentation,  in  tlic  writer'a 
Opiniou,  it  the  utterly  uncritical  iilentification  of  icuRHtiou,  iicilMKy 
content,  perceived  qunlilies  and  material  object.  If  seu-tatiou*  an 
niatCTiBl  phenomena,  then  no  douM  images,  ideas  and  conception* 
arc  inalcrlnl  phenoiiienn  too,  and  the  author  i*  quite  tight  111  his  par- 
adoxlml  coutention  thnl  psychology  i"  a  soicncc  of  matter.  Hut  the 
very  parados  of  this  cone  In  sion  malces  one  suspicious  of  tlie  premise*. 
HiD4.  oa  M.  Binct's  aMmmptions,  seems  to  tnc  to  be  )cll  without  form 
or  coetcut  and  tlie  material  world  to  be  void  of  any  principle  of  per- 
manence or  eontinaity.  That  aensations  ciin  exist  without  eonscious- 
nca*  is  a  pure  assertion.  Granting,  even,  that  'sen station'  is  to  betaken 
as  meatjiiiK  'perceived  quality,'  are  we  really  to  suppine  tli*t  the  mnl- 
tltndinous  shapes  and  siics  of  thiu)(s,  which  rary  with  every  chDtlge 
in  the  conditions  of  their  perception,  continue  nucbauKed  a*  material 
properties  independent  of  these  conditions?  If  not  all,  wily  tome,  or 
any?  Subjective  Idealism,  absurd  as  it  may  be,  is  surely  a  •ener  and 
more  natural  conclusion  then  this  bizarre  realism.  I  cannot  but  think 
that  a  more  thorough  nualysis  of  what  we  mean  by  objective  experi- 
ence, or  the  reference  of  objects  to  contclou^ness  in  K<^neral,  wanid 
have  led  to  the  discovery  of  factors  undreamed  of  in  M.  Biuefs  phil- 
osophy.  But  to  this  mesniuf;  his  nbttraclcdiy  objective  conception  of 
the  categories  hits  fntnlly  blocked  the  way.  Itut  us  be  has  not  ade- 
quately analyied  eiperiencc.  50  he  has  not  given,  as  it  seems  to  me, 
cither  a  satisfactory  deriuitlon  of  matter  or  a  satisfactory  dcfiuitiou  of 
tniitd,  and  conseqtictitly  be  has  uot  solved  or  cvru  properly  stated  the 
problem.  Incidentally  the  contradictions  iu  his  thouf;bt  appear,  aa 
when,  speaking  of  the  catagorics.  he  denies  that  the  mind  creates  re- 
la  t  loos  and  declares  iiileUiK^nce  to  he  but  an  Inaclive  cousciousne** 
(p.  isi^;  yet  he  consiantly  speaks  of  'acts'  of  consciousness  and  ex- 
plicitly affirms  of  reasoning  that  it  is  an  activity  which  creates  rela- 
tions (p.  176}.  Still  more  striking  Is  thecoufusion  when  lu  the  very 
same  context  be  States,  first,  that  all  our  knowledge  of  the  propertiea 
of  matter  is  by  (/ar)  sensation  (p.  6$)  and  then  (p.  66)  that  all  we 
know  of  matter  is  oot  known  in  at  by  i^f)  seusailon.  but  Is  the  sen- 
sation Itself. 

Smith  College.  R.  N.  Ganhiiukk. 

Fiudagffgiselit  Ptyfkotogie,  von  I>.  Umiricii.  Kcmpten,  1903.  pp. 
Ixxit,  660. 

This  work-issued  in  190J,  bnt  only  recently  received  by  the 
Joimal~'i%  an  applied  psychology  written  (or  iinc  in  Roman  (TatboHc 
schools!  it  contains  "die  wichtiKsten  Kapilel  der  Seelenlcbrc.  unter 
dorchfiitngiger  Anwcndung  nuf  llntctrichi  und  Kriiehung  voni  ^tnnd- 
pnnktc  christlicbcr  Fbiloiophic  aniclinulich  dar^cttclli."  Of  its  two 
parts,  Pt,  i.  Das  Erkenntnisvemicigen,  had  reached  Its  second  cilitioa 
with  a  s«le  of  8,aoo  copies  within  a  venr  from  the  date  of  publlcatloa ; 
«  auSicient  evidence  of  the  suitability  of  the  book  lo  the  purpoae  for 
which  it  was  intended.  I't.  il.  Da*  Strcbevcriuogen,  appears  nere  In 
ita  6r>t  edition. 

The  plan  of  the  work  is  that  of  a  psychology  In  duplicate;  the 
tbeorvlical  sections  are  (ollowetl,  under  each  lieadlng,  by  sections  on 
application,  Tbc  present  reviewer  cannot  approve  tlus  plan,  but 
agrees  rather  with  Ibe  "oberste    SchnlbcbVrae  In  Preaiseu"  that 
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tbcoif  «hoald  come  &T*t.  k«  b  whole,  and  application  bv  mmlc  Ulcr 
in  «  *epar*tc  conr&c.  However,  tbU  U  •  matter  of  opinioo  only,  atsd 
tbe  author  writes  from  iipc  pedagoKi'^al  experience.  Tbe  work  itKcif 
is  B  highly  arlicaUiol  srstcm.  cociclicd  in  the  spirit  anil  largely  in 
the  Incguiigc  of  ArisloteUnn  scboIasticUm.  ao<l  leaotng  heavily  ou  tbe 
Urger  books  of  Peseta  and  Willmann.  So  far  as  its  paycholony  eoet. 
It  ia  a  product  of  the  dealt,  ami  there  is  no  evlUcDce  that  the  wrlici  ht* 
thoaglit — still  le«s  ciperiaieuted — in  his  own  peisoQ  and  at  fir« 
lland.  Occasional  rcfereoccs  are  made  to  the  leadliiK  worki  upon 
•ciciitiSc  uaycbuloxy  :  l)ut  rather,  it  would  seem,  with  the  view  ol 
Bbowins  tliDt  Catbulicifin  oe«d  not  fear  tbe  new  moremcat  than 
tbroujcta  aoy  aympatby  with,  or  rcnl  ondcislaoditig  of,  tbe  oiodciD 
Itvod.  Tbe  BtndeDl  will,  tb  ere  tore,  Kais  Ironi  tbe  work  rcry  little 
knowledge  of  the  piesetit  status  of  psychototty.  though  he  will  be 
mtKbtily  Tcwinred  as  rcKnrdii  the:  im mortality  of  bia  boqI.  "Wa» 
gelten  luir  allf  I-clir*ii  voti  der  WaUtfiebmuHU,"  cxclainis  the  autbM. 
"der  Vorslellnnc.  dem  GediichtniB.  oder  die  iienrren  FraKcu  Ton  der 
KrmiiduEig;  vou  der  pbysiologtscbea  Zcit.  oder  die  I'mKCiider  Kindet- 
paychologle  :  von  det  ^iilwicklung  des  Sehcos,  dcs  Hdretu,  (lea  S|Hrc- 
cbens,  w»s  gelten  alle  dicse  Fragen,  so  tiuiiebead  sie  mId  mSgcii, 
ocbcn  der  HaupllrBf;c:  ilabe  icb  einc  unsterbticbe  Seeled  Sic  Bind 
cin  uiil>e<lc mender  Klcinkram  ncben  der  giostca  Hauplsachc." 

M.  W.  WlSKHAK. 

Anatomit  du  svttimt  iterv^mx  tU  fkommt:  LJamt  pro/etUeit  itC/mi- 
vfrtiti  de  LouvatH,  par  A.vam  CimticBTtut.  4m«.  tdtllon.  bov- 
vain.  1906.     pp.  KT,  999. 

We  need  do  no  more  tban  call  attention  to  tbe  appeoiaitcc  of  a 
foiirth  and  revi*e«l  edition  o(  this  eicelleat  tr«attw.  Tbe  firal  edition 
was  published  as  ri-ceotly  as  189.;  \  and  the  fact  that  a  fourth  edition 
bft*  Dccome  neccsiary  in  tbe  conrse  of  thirteen  years  is  a  sufficient 
Itnaraatee  of  the  nsefulncKs  and  authoritativrebaractcrol  tbe  work. 
As  regards  the  thoroQKhaesB  of  the  revision,  we  may  qnote  a  sentence 
from  tbe  n::w  preface.  "Hons  n'jtonueron*  cette*  peisonnc  ea 
avouaol.  en  lonte  sinceritf,  qne  cc  travail  cottsidfrable  <lc  r6vl«ion  a 
esig£  de  notre  part  uu  labeur  de  tons  lea  jour*  poursuivi  pendant  pris 
dc  deal  BDS."  The  resnlt  is  wortby  ol  the  author  and  of  tbe  acicnce 
which  he  represents. 

In  1900,  eonteniporanconaly  with  the  pnblicatloti  of  a  third  edition 
of  the  present  work,  the  author  began  the  publication  of  bis  jounutl 
"Le  N^vraxe,"  The  papers  which  have  appeared  in  this  ton  mat  have, 
of  courae,  been  Inrgcly  drawn  upon  in  the  prcparatiouuf  the  a;w  edi- 
tion. Regard  is  p^d  to  tbe  new  licht  thrown  upon  the  old  qncstiom 
of  the  rcticulsleil  strnctnrc  of  cellular  protoplaBia.  ucrrous  rcRcnera- 
tioa,  the  unicellular  or  phiiiecllLilar  oiigiti  ol  the  neurone,  etc.  etc. 
In  the  discussion  of  the  paths  of  tieivouB  conduction,  the  arrangentent 
of  former  editions,  based  on  Ftccbsig's  detuorcatios  ol  the  cortex,  baa 
been  Ki'^n  np.  The  Hiilbor  now  consider*,  aeparately,  firai  the 
ascending  paths  tbat  carry  sensible  Impressions  to  the  cortex,  what- 
ever their  nature,  and  whatever  the  or^an,  internal  or  external,  hcds- 
ory  or  oon-senaory,  destined  to  receiee  them ;  and  accoudly  tbe 
descendiug  paths,  cortical  or  sub-cortieal,  m«i>enccphalic,  pontsl. 
medullary  or  spinal,  by  means  of  which  tbe  ncrvoni  system  is  enabled 
to  respond,  consciously  or  uncoDscioiisly,  to  tbe  stimuli  which  play 
upon  it.  This  mode  of  treatment  renders  it  possible  to  consider  tbe 
ong  and  tbe  short  paths  by  tbcmselve*.  and  to  briuj;  the  reiBcx  paths 
into  a  natural  connection  with  the  latter. 

In  view  of  the  recent  controversies  regntdini;  the  nenione  theory, 
the  author's  conclusion  may  be  interesting.    Be  writea  bb  follows 
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(p.  196).  "Vom  voyei.  p*c  I'cxameii  dea  <liff6rcntM  thdorlea.  qne  U 
doC'Iriiic  He  rin<)6l>eiiilance  onatotniquc  dc*  ocuroncs  icnte  debout 
mslj^T^  I'asMut  qiiVUe  a  «u  i  *ubir  cle  <liTer»  i:6li*  rt  uiatKr^  les 
tcntBtivtri  DQtubretistt.  nwjs  tnfcuctueuaea,  faitea  par  un  certain 
nombre  d'julrea,  pour  arriver  i  6t«blir  rciistence  rtellc  d'unc  con- 
tinulii  Hu*t>>itiiqui;  eulrc  (oik  let  ^IfmcDts  entrant  dam  la  conMl* 
tntion  de  la  «nbstaiicc  grise  ilea  centres  nenreni."       P.  B.  WlWTES, 

Tjtr  Works  0/ Lmtian  0/  Samosata:  complete  with  ezccptlona  speci- 
fied in  the  preface.  Translated  by  H.  W.  Fowler  and  P.  G.  Powlcrr. 
4  roll.  Tfac  C1nr«odoii  Press,  Oxford,  1905.  pp-  xxxyiH,  J4fi\ 
J75;  a8o;  147- 

Tfaesc  volumea  open  with  an  I  a  trod  action,  in  which  the  tranatators 
di«ousi  nhnl  is  known  of  the  Hie  of  Lncian^  the  probable  order  of  hi* 
worka,  the  circutnttuiccs  of  hi*  time,  and  hi*  po«itiou  In  tbe  world  of 
letter*.  Then  follow  tranaTations  of  all  the  recounized  works,  with 
the  exception  of  seven  of  the  Dialogue*  of  the  Gods,  one  of  the  Dia- 
loftncs  of  the  ScA-icodt.  two  ehaptcrs  of  the  True  Hiatorv,  two  chapter* 
of  tto  Alexander,  the  Bunuch.  a  chapter  of  Ihe  Rhetorician,  a  chapter 
of  tlie  BM>k-fancier.  three  of  the  DialD};Qcs  of  the  lleloerae.  and  the 
pMndolojC^ata,  De  Syria  Ilea.  TraKodoportat;rR.  Ocypu*  and  Kpij^ram. 
tnata.  Tbefonrth  voluiiic  concluiles  with  a  batchoi  Note »  explanatory 
of  Allasions  to  Persona,  etc.,  and  each  volume  bos  an  Blptiabeticat 
table  of  contents  of  the  whole  work. 

It  mu»t  lie  Kaid  at  ouce  and  without  reservalinn  that  the  tranatattoii 
has  been  very  well  done.  Theoreticallj-.  Lucian  sbonld  be  tutraii«- 
lat'ble,  iuit  B«  those  other  three,  KabelaU  nnd  Voltaire  and  Heine, 
should  It  uiitratislalfthle  Hat  the  inimnrc  ol  Ralielala  in  particular 
shows  what  may  be  done  in  I^nglish  with  a  K<:niui  of  Lucian'*  type. 
And  the  Iranslalors  hove,  in  fnci,  succeeded  in  writing  Iiucian  in  IssK- 
Hall,  ao  that  h«  who  runa  with  humor,  however  innocent  of  Greek, 
may  read  interettedly  and  intelligently,  though  of  course,  here  as 
eeerywbCTC  else,  a  knowledge  of  Greek  brings  advanta)(e  that  cannot 
bcovcTusiimated.  Nor  can  the  present  reviewer  find  any  difference  of 
qaality — the  difference  that  his  critical  instinct  prompted  him  to  look 
for— tietweea  the  translatious  of  'V.'  and  'H.'  To  boiK  imnslator*  tbe 
work  lias  evidently  been  a  labor  of  love,  and  love  was  competent  to  jta 
task. 

There  is.  to  be  sure,  the  vexed  qnestioD  of  expurgation  and  nmjsiiion. 
RxpuTgRtion  by  a  translator  is  something;  of  an  import  loco  ce  both  to 
author  and  to  reader;  while,  on  hi«  M<le.  the  translator  may  assert  the 
right  to  lav  down  his  pen  when  and  where  it  pleases  him  to  do  so.  It 
i*  rcgrettaole  that  we  cannot  have  our  I.ucian  coitiplcir.  because,  on. 
lew  complete,  we  have  not  l.uclsn.  I»  it  regard  for  the  enqniriog 
schoolbov.  or  for  Mrs.  Grundy  at  large,  or  is  it  a  pubiiiher's  scruple, 
that  has  borne  upon  Dr.  Merry  aud  the  translators^  Not,  surely,  any 
puritanic  reservation  in  their  own  luioda;  tor  no  puritan  could  aolMve 
cansht  the  spirit  of  the  first  cosmopolitan. 

It  is  a  minor  flaw  that  the  Notes  arc  collected  at  the  end  of  the  last 
volume.  Mont  of  Ibrni  lake  up  only  a  couple  of  lines,  and  none  ex- 
ceed half  a  page  of  fine  print.  Thev  could,  •herefore.  easily  have  been 
printed  a*  footnote*;  the  instmctcd  reader  might  ejuily  have  passed 
them  over ;  and  the  nniostructcd  would  have  bie«a  spared  the  trouble 
of  keeping  two  volnmei  going  at  once.  Bvsidea,  the  translator*  are 
not  consistent  to  the  use  of  their  own  principle*  (iv,  191 ).  Why  should 
we  belold  in  a  footnote  that  "Ctetif  ia  Greek  (or  'gain,'  "  while  we  aw 
referred  to  the  end  of  the  Iml  volume  for  a  note,  say,  on  Adonis? 

This  question  of  the  Notes  suggests  a  final  possibility.  Mii;ht  not 
the  attempt  be  lundc  to  moderntxe  the  name*,  at  least  in  certain  of  the 
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w«rk«^  Mr.  Andrew  I^nfc  tiKn  told  as  that  Pcicfcrlnus  creraatMl  Um- 
aelf  on  the  Bpoom  Dow  ns.  just  alt«t  the  Dctbj.  Is  nut  the  bint  woflk 
takiag^  Modem  lu  be  ii.  Luciun  mud  lo*«  tomctbinK  of  bis  modetB- 
ity  M>  lonj!  as  Ihe  Greek  name*  arc  kept.  Kepi,  •onictlmri!,  ibey 
aurcly  must  be;  but  not  always.  And.  in  a  itecond  edilion,  let  a 
bracketed  word  be  lajd  to  dUtingnUb  the  (cx  of  Lucian'a  p*runa. 
When  Ihc  GrccklMs  leader  aeea  "Joeasa,  Pytbiaa,  J.yiilaa,"  bow  it  he 
lo  ktxm  thM  Pytblaa  iv  a  girl  aod  Ljrsias  a  man  p 

L.  B.  STHAKCKWAn. 

/«  Quftl  of  Light,  by  GoLDwiK  SmTB.    Tbe  Macmillsn  Co.,  New 
York,  1906.     pp.  riii,  177. 

Individuality  and  Immorlalily;  the  tngtrutl  !.«cture,  by  Wilhelu 

OSTWALD.   Honghton,  MilBin  &  Co.,  Bo«toa  and  New  York,  1906. 

pp.  74. 

la  the  first  of  tbcbc  two  little  TOlumes,  Hr.  Goldwiti  Smitb  repnb- 

llabeo  bome  five  and  thirty  brief  commnnicationa  made,  chiefly  In  ike 

form  of  le»ei»,  to  the  New  York  Sun   during  the  last  detnde.     The 

wrilei'a  position   uiay  betl   be  mated   iu  hi*  own  woidt.     "I>oKii)Btk 

and  miraculous  Cbristtanitv  we  resign.     But  tbe  vital   tiriDciple*  ol 

Cbriati«nil)%  tbe  fatherbooil  of  God  and  the  brotherhood  of  man.  otill 

r(«t  oil  their  himoricn!  and  moral  eeidencea  as  a  key  to  the  motal 

Krofalem  of  our  being"  (131).  "Our  only  ho]^  of  talvation  lie*  in  the 
ill  and  hearty.  thonRh  reTereat  atul  di*crimiiiatinf{.  acceptance  of 
that  which  1»  now  Ihe  Tcvcaled  Irutb,  Ibongb  reason  io  the  organ  of 
the  revelation"  <p.  56),  "I  heartily  accept  evolution,  only  pausing 
to  see  whether  p  discovery  so  recent  as  well  ns  momentous  has  yet 
fousd  it»  final  level.  I  only  nuk  that  certain  pheiiomciia  o(  baman 
nalore,  ita  liberty  of  choice  In  action,  lla  moral  atplrHtlonB,  It*  p»«ei 
of  idealisation,  it*  finer  afiecttoos,  it*  sense  of  spiritual  beanty,  -  -  - 
all  in  fact  that  constitute*  what  ne  have  rcgaidrd  a*  spiritual  life, 
ataould  receive  fair  consideration,  and  that  we  *Iiould  be  told  whetber 
these  jiheuouieDn  can  be  eiplaiDcd  by  evolution  or  by  any  proc<;ia  ol 
ninicrijil  developnicTiI"  (p.  85).  "Sucb  fancje*  a*  *piritaali*m,  tetfr* 
],ntby,  plaiichclte,  &cctn  to  be  tbe  oDsprlng  of  a  .  .  .  void  in  the 
soul,  created  by  tbe  departure  of  traditional  religion.  They  will  not 
help  us  to  &SVC  or  revive  our  spirttiul  life.  They  will  .  .  .  aedne* 
n«  lutogroTelllog  superilillon"  (p.  106). 

Profesaor  Oatwald  niiies  the  i|aeatian.  What  baa  RncrgetlCB  In  sajr 
about  immortality?  He  starts  oat  with  mcmorjr.in  Ilering'*  ■en>«,at 
ft  UDJTcrfal  function  of  living  matter.  Krom  it  he  derive*  tbe  evolu- 
tion of  organisms  intoclnsEes  and  specie*,  a*  well  a*  tbe  factool  hered- 
ity. Ileie  he  digresses  to  oppose  Wiseman'*  idea  of  tlw  immoriality 
ot  the  prntoxoa.  Kctumiiig  to  memory,  be  explain*  by  it  tbe  func- 
tions of  mind,  and  etpvclally  the  belief  in  tbe  objective  cxialeucc  of  a 
real  world.  So  be  pnssr*  to  tbe  scientific  conception*  of  maa*  and  ««• 
ergy.  which  have,  i?  anything  In  science  baa,  a  right  to  be  called  in* 
mortal.  But  he  points  out  tbat  "alt  of  onr  inference*  aboni  etereltf 
are  based  on  eitiapolntioa  from  finite  time  and  observations  coupled 
with  R  ccitain  error."  Tbi*  )a  illustrated  by  the  fate  of  tbe  doctrine 
of  couM^rvMiiun  of  tbe  element*.  Then,  IvHviiig  tb>>  line  of  thought. 
he  eraphinifcs  the  tendency  of  ma*s  and  energy  towutds  dificsion. 
A*  with  inorganic  nature,  so  with  man:  increase  of  culture  tend*  to 
reduce  individual  illflerence*,  and  the  bappicat  momenta  of  our  lives 
are  impersonal.  Not  even  a  collective  being,  however,  is  immortal: 
only  longer  lived  than  Ihe  individual.  A*  wt  man  bimiclf.  hi*  cole 
hope  of  iniinorlsllty  is  to  Icnvc  certain  tbiuga  in  the  world,  after  his 
death,  changed  by  bis  inflnence:  and  aucb  a  piolvngatian  of  indlvlil' 
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BBlitj  U  not  immotlnliij  In  iu  Btrktc«l  mdic.    It  is,  liowevcr,  "ihc 
only  Iistlnf;  kind  i>t  life  that  1  can  diHCovcr  in  tht  realm  of  onr  ex- 

Scriencc."     Etbictiitmthcr  pDri6ed  and  atccngthccicd  thBiilhrcatcned 
y  thU  coiK^cpliou.  H.   K.  WtNTRR. 

BeilTSge  tur   Piyfhologie   unj  I'hiloiofhie,  kerausgeben  voo  GoRtt 

MAftTlua.     BVotcr'Uiind.4' Hefl.     I^ipiij;.   1905. 
(l).     O.  Martin*.  Uchcr  dk   i.cbr*'  von  der  BceiiifliiMUHg  drs  PalMS 

uod  (Icr  Atmaaj;  duich  p<iyclii«?be  Reiic. 
,>(9).     C.  Minnetnnnn.  Almuni;  und  Pulu  t>ci  actacllcn  ASektcn. 

Dr.  Maniun'  paper  aitcmptt  to  arrive  at  an  iiiidcrttaiiding  of  the 
diMrcpanC  rc4ultt  which,  np  to  the  preseat  litne,  have  followed  the 
application  of  the  metfaad  of  cxpresiiou  to  the  itudf  of  tbc  fecIinR*. 
Several  tcrioun  faults  In  Irchnlqtie  arc  brought  out;  and,  with  a 
pIcttayBuioumph  tto  coDBtincled  lu  to  avoid  thesr  errors,  a  study  of  the 
aimplcr  aSttctivc  ptoccMc*  is  made  bv  Mnrttiii.  and  of  the  eniolion* 
by  Miiincmann.  After  alluding  to  tbc  wide  differences  In  rcanll,  aa 
regards  the  qiieation  of  the  InBaence  of  mental  jiroceases  on  pniM  ami 
respiration,  Martins  poiats  out  that  these  differences  mast  ineaa 
citbcT  tbat  the  method  ia  inailc<|ua1e  and  the  problem  wrongly  forma- 
laied,  or  tbat  the  oietbod  bus  nut  hwa  applii^il  with  the  proper  pr«> 
cantfons.  The  latter  po»«ibiUly  i»  the  more  probable  for  two  reasons : 
(!)  fault*  in  tecbntque;  (ii>  errors  In  inter pretalion.  Three  fnulu  of 
tecbnif|ne  are  mcniroued  :  (a)  the  effect  of  rcsplr^tlion  ou  the  rate  and 
twig ht  of  pnlse:  Mattias  is  convinced  that  expiration  be tgh tens  and 
•lackcns  pulse:  (b)  the  methodi  of  measuring  the  rate  of  pulie. 
Two  method*  arc  aimed  at  iu  thl«  critlciaia :  tbc  determination  of  the 
numlwr  of  pnlws  for  some  Brbitrary  period  (usiiatiy  live  or  ten  sec- 
onds), and  the  nietliod  used  by  Lehmann.  of  dividinti  the  curve  into 
Tariable  peiimls.  apparently  according  lo  the  ititifnu.  The  crilictsm 
is  the  iAsar  for  both  methods;  that  the  infiucncu  of  respiration  (tti« 
alackeaioK  and  hcightenini;  mentioned  above)  vitiates  the  reanlts. 
(c)  Tbc  lowering  o(  llic  bei>;bt  of  the  volume  pulse  by  the  fall  in 
votnme  of  the  arm.  Tbis  fact  lias  been  explained  on  the  supposition 
tbat  fall  in  rolume  caused  a  rcductiou  of  the  blood  prcHure;  the 
height  of  pulfnc  would,  it  that  were  Iru«,  be  lea*.  Manias,  however, 
fiads  tbat  the  mere  drawing  oat  of  the  arm  from  the  plctbyamograph 
bri UK*  about  a  /all  in  volume  »i/A  <<  redmefd  height  of  pt$He .  lie 
thinks  that  this  reduction  i*  due  lo  tbc  rarcfaelion  of  the  air  in 
Ihc  Riaiiotnctcr  and  the  consequent  poor  transiuisijon  of  tbc  impulac. 
The  chief  error  of  ioterpteiatiou  rejinrda  the  sleniGcance  of  the  longer 
wavei  that  are  to  be  found  in  nearly  all  pletbysmoKriipbic  record*. 
Briefly,  Martius'  view  is  that  all  chan)>«Ei  lU  level,  eacent  the  respira- 
tory oscillation,  are  due  to  unconscious  movements  of  the  hand  or 
Krm  or.  perhaps,  other  parts  of  the  body.  In  tliia  belief,  he  ecu- 
atnictcd  •  plethystnogranb  such  that  all  tuovetnenta  of  tbe  body  were 
randered  inefleclit-e.  Tue  instrument  couaiBted  of  a  metal  *lccvc 
which  was  provided  with  a  manometer  and  a  cock  for  admitting 
water.  Tbc  sleeve  was  slipped  over  tbc  forc-arni.  The  Joint  of  tbc 
metal  and  tbe  arm  was  made  with  plaster  of  Pari*  and,  fnrtbcr,  the 
turn  thus  cticaaed  in  tbe  sleeve  was  securely  attached  by  the  same 
mean*  to  a  bo*rd  which  was  clamped  lo  Ibc  table.  In  tbis  way, 
there  could  be  no  pushing  or  pulling  of  Ibe  arm  iu  or  out  of  Ibc  ple- 
tbysmograpb.  The  records  weteobtaiucd  in  tbe  nsual  manner.  Tb* 
mcasurenicnis  of  tbc  curves  are  tbe  Ictiglbs  of  carh  individual  pulse 
or  respiration.  Preliminary  records  with  tbis  iTistrnment  show  tliat 
(i)in  proportion  as  the  movements  and  the  possibilities  of  move- 
racnt  arc  excluded,  the  smaller  and  less  imporiaat  do  the  volume 
chaagca  become ;  and  tbat  (ii)  of  the  changes  that  remain,  tbc  Irregu- 
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lar  alnkinx*  and  Hms  dlsappMr,  while  the  regalar  cluazM  i 
{cf.  p,  Wt).  Martial  finrla  tnat  the  carve  taken  under  (be  condltioot 
dcaccibcd  ta  rery  nimilnr  to  the  carve  recorded  by  tilt  L^hmaDB  ple- 
tli]r«mM;r«pb  wltli  [In-  oocit  open.  Tlii«  (acl  U,  probably,  the  jo«ifi- 
catiom  lor  Miuni^inan'B  practice  of  ntiog  the  I^tamann  plclti)-iui«- 
graph  with  Ibc  cock  open. 

The  followiuf;  topic*  were  Investigated : 

I.  iDfluence  of  artificial  changes  of  reapiratioa  on  pnlae, 

9.  "  ■'  bodily  work  (erxot^rapb). 

3.  "  "  mcntAt  activity  {antlimetic). 

4.  "         "  bodily  pain. 
;.  "  "  «me1l  and  taate. 
«.         "  "  artificially  produced  emotlona. 

Tbe  results  were: 

I.    Accelcrntioii  of  breatbiitic  caaiei  accelerated  pnlM.     De«ptu 
bteatbini!  accelerate*  puU«.    Slower  breathiD^  alowt  palte. 

3.  Rate  of  both  pntM  and  bteatbing  t*  iacre«*ed.  The  hcigbt 
doc*  not  change  troDiistcntly;  tt  tend*,  perbap*,  to  be  leva. 

3.  Rate  aiiil  height  ol  both  pulfc  and  rcspicatJon  axe  Increaied. 

4.  Mixed.  Rate  of  pulse  li,  in  most  case*,  faiter ;  height,  where 
changed,  less.     Rcaptralory  change*  arc  eqaivocal. 

5.  A*  regards  pteasButocM  and  unpIcaMnlncaa,  tberv  are  noooQ- 
■tnat  characteristics. 

6.  There  ia  an  emotive  type,  characteriicd  by  slowing  of  palte 
and  reapiratton,  which  is  the  oj>pogiitc  of  an  iirttvc  type. 

The  last  result  reniiude  one  uf  the  view  advanced  by  Binet,  that  the 
oppoijtian  of  feelings  ancl  etuotion*  i*  not  betwc«D  their  plcaaanutesa 
and  UTtplciuantiieso,  bat  between  activity  and  repoM. 

The  occasion  of  Miuncmuun's  wrork  was  the  possibility  that  the 
repiodnced  emotions,  which  were  the  object  of  Mania*'  »tudy,  might 
have  illtfeient  cxpreitiiiiii  from  naturally  aroused  MBOtioua.  The 
emotions  of  mirib,  joy  and  hupc  wirre  set  up  by  aaitablc  conunuifca' 
tjons.  Deception,  expectation,  sympathy,  fright,  anger,  excttemeot 
were  rU»  aroused.  Five  person*  took  pan  in  ihe  expcrimenta.  The 
techuiijue  ol  the  iDvestisatloD  was,  ptacticslly.  the  same  as  thatul 
Martiui.  Both  pulse  and  respiration  were  recorded  and  the  change* 
in  rate  and  height  measured.  The  average  rate*  and  lengths  of  pulse 
and  respiration,  for  each  observer,  for  the  aomial  and  the  reactmB 
periods,  were  measar«l  and  pUttcl.  The  eMCDtial  reaolt  of  this 
work  it  that  there  are  uo  qualitative  diSercDcesof  eisoUona  which, 
at  least  by  the  melho'l  and  under  the  conditioni  o(  the  author,  find 
exprcisioD  in  difierent  bodily  chaDjgcs;  the  opposition  is  rather  be- 
tween the  etciting  and  the  dcDreasmg  etnotions.  Tbc  Kantian  clast). 
ficntton  of  sthenic  and  aMhciilc  erHot(T«  atatcs  aeeias  to  receive  from 
this  study  experimental  conSrniatioQ. 

To  the  present  reviewer,  the  most  impoftaot  reanlt  ol  Hartia*' 
work  is  the  apparent  ilemonsiraliou  that  the  voM-motor  wmvM  are 
not  of  nonual  occurrence  in  faunisn  adults.  If  we  gt«Dt  the  fact,  it 
would  flceiii  to  throw  doubt  ou  the  cxittence,  other  than  as  artifact*, 
of  tta«  waves  in  animals  under  experimental  condition*.  A  iiacMid 
reaolt,  which  adds  Itself  to  a  xrailually  increasing  maaa  of  evidcnct, 
\%  the  failure  to  find  characteristic  symptom*  for  pleasantness  and 
OBpltMsantneES.  What  one  does  not  find,  although  there  is  wnic 
reason  to  expect  It,  is  any  evidence  tending  to  sbow  thai  the  reac- 
tions of  pulse  and  respiration  depend  upon  the  quality  of  the  stimalus 
used.  Aiiide  from  the  first  two  points  mentioned,  the  critical  toneod 
the  work  wit),  i.loubtless,  be  its  most  effective  result- 

Uaivefsity  of  Wasblugton.  H.  C,  Stbvbms. 
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Future  Lijt  in  iht  Light  of  AuHent  Wisdom  and  Modem  Sdtnfg,  by 
tooia  BlbA.  a.  C.  McCtorg  Co.,   Chks^o,  1906.    pp.  xvt'iM,  381. 

The  ob|cct  of  ibii  book  it  to  pioent,  iu  popular  form,  the  evidence 
for  human  immortalitj.  It  M  dMded  into  two  part*,  tb»  lir«l  "p- 
peaiing  to  the  ronsensns  gentium,  the  second  to  the  results  of  modem 
ticicace.  Id  the  former,  the  author  pasies  in  rapid  rcTiew  the  iciti- 
aio»r  ■>'  prctiiKorlcIrailltJotis  niid  rciiialii*,  the  hellefnof  HATaiieti,  mid 
the  ideasof  life  after  death  entertained  b}' Chinese,  Egyptians,  Hindui, 
Cbaldcan*.  OanU.  Jew«,  Greclt*  and  Romans.  The  notion  of  immot- 
talit)'  "sums  up  the  whole  teaching  of  aucieiil  wisdoni.'*  There  fal- 
lows a  chapter  on  Chriscianity,  nitb  diicusfioDs  of  the  Koniait  Catho- 
lic doctrine  of  putfratory  and  the  Proteilaiit  conception  of  conditional 
immorlnllty;  and  the  pari  ends  wilh  a  review  of  two  modern  ajalcRis, 
whose  main  tenet*  are  drawn  from  antiquity, — ^spiritism  and  tbeoao- 
pby.  Tbc  firat  of  these  makes  man  "a  fallcu  god  who  rcmemhera;" 
the  second,  a  future  goil  who  Is  atlcuipling  to  climb  to  heaven. 

I'satlng  to  science,  the  author  points  out  that  aatrunomy  «ii]{li;eats 
to  n»  the  powibility  of  a  plurality  of  worlds  nod.  by  banishing  a  tna- 
Icrial  heaTcn  ami  hell,  transfers  tbc  scene  of  our  Hnat  destinies  to  an 
immstcriat  plane.  Physics  i;ives  us  the  law  of  the  iudrstmctibiltty 
of  Blatter  and  energy,  which  include*  the  indeatmctibility  of  past 
event*,  inctudiuK  the  events  of  our  conscioutilcsB.  An  physic* 
appeals  to  the  ether  as  the  source  of  the  most  direiae  iiuini  testation  a 
of  energy,  so  wc  may  appeal  to  ctheric  radiation*  or  an  aatral  en- 
velope aa  lorining  the  necessan*  link  between  the  ininiaterial  *onl 
and  the  physical  body  of  iuhq.  True,  "we  are  always  coiifroutcd  with 
a  (nndamental  difficulty  in  •endeavoring  lo  prove  the  distinct  exiM- 
eiKc"  of  an  odic  fluid;  it  still  remain*  to  be  proved  "ttut  ibe  devia- 
tions of  the  blometric  ticedie  are  anieniiMe  to  no  other  ex  plan  at  ion;" 
tbe  BUtbenticity  of  pholoKrapbs  "is  still  a  matter  of  dispute:"  and 
crxperitncnts  with  phosphorescing  calcium  sutphtdc  do  no  mote— 
alu!  poor  Odic!— thau  ideulify  the  radiations  with  the  H-r.i^a  of 
Blondlot.  Still,  when  we  lake  into  account  their  external iiatiou  in 
tbc  ethereal  double,  and  the  facts  of  long-distance  tctcpnthj.  we  ate 
lorred  to  lulmit  that  "the  rthcnc  ni>>veruecit&  by  whtcli  wc  are  wont 
to  explain  the  action  ol  the  physical  forces  are  not  possessed  of  more 
certaia  reality;"  aud  what  carries  conviction  in  the  one  ease  should 
do  so  in  the  other.  Thna  formulated,  faitb  (u  ■ntvival  sceniii  "to  be 
tfa«  inevitable  oonaequeuee  of  the  scientific  conception  of  the  hmaan 
■out-" 

M.  ElbJ  write*  brJKhlly,  and  bix  book  U  readable.  He  baa  a  good 
deal  of  critical  acnmen.  aud  a  diatlact  power  of  marshalling  ari>u- 
nects.  Bnt  thia  book  will,  of  conrse,  convince  thoic  and  thote  only 
who  aie  already  prepared  to  accept  its  conclusion. 

H.  E.  HOTcaKISS. 

Soeio/agicat  rapert.  If.  By  F.  Gai.Ton.  P.  (litnniis.  M.  E.  SAt>i.iiK, 
V,.  WiUiTRKMAkCX,  [f.  HnGn-'mKC,.  I.  H.  BKinCBS  and  J,  S. 
STI'ART-Glenn-ib.     Macmillan&Co-,  London,  1906.    pp.  xiii,  31]. 

The  eleven  origioal  napeia  published  in  tbia  volume  fully  maintain 
tbe  high  level  of  work  reached  in  tlic  previous  publication  ol  the 
Socinli^KJcal  Society.  We  here  find  Boci<ilof>y  approached  by  many 
paths  and  envisaged  in  various  ways;  we  find  the  widest  divcrj;enc« 
of  opinion ;  but  we  also  Hod  an  earneal  apirit  of  co-opeiation.  and  • 
lefretbliiK  aiiioont  of  solid  tbiukini;. 

The  historical  approach  to  sociology  i*  represented  by  Dr.  Bridge*' 
paper  on  "  Some  Guiding  Priuciplcs  in  Ibe  Pbitonophy  ol  Uiitory." 
aud  by  three  articles  from  tbe  pen  ol  Mi.  Stuart-t^lennte,  entitled 


430 


PSYCUOLOGICAL   UTKRATCKK. 


rcNpcc1iv«l]r  "Ttie  Plnc«  of  the  Social  Sciencca  in  k  CUnjGcatioa  oJ 
K bow! «>](!«*•"  "TIic  Oencral  HiHtoricsl  U»w*,  the  AutliropoloKiol 
Basra  of  ■  Science  of  Socialiiatloa,"  kiid  "Tb«  Application  of  Gtn- 
entl  Iliitorical  Law*  to  Cod  temporary  Events."  The  ethxat 
a|ipioacb  Hods  it*  repieieutatirca  in  Profci^&or  Hoeflding.  whn  wHlt* 
on  the  Relation  bctiCMii  Socjolcf)  anil  Etbics,  and  In  Dr.  Wctltt* 
marck.  irho  contributes  an  ensav  on  the  Influence  of  Magic  on  Social 
(Celaiionshipi.  An  attempt  lo  npplv  oaychalogy  to  socioIokt  i«  made 
In  PTofcs»or  SsJIcr'a  Hit'.<-ic,  "  The  ^uool  tu  aome  of  ita  ReUlioat  to 
Social  0(|;aaiziitiou  and  lo  Nutiunat  Life."  The  biological  connie  ii 
puraued  la  three  very  iiuportnut  paper*  by  til.  Galton,  all  licaliof 
with  bla  own  science  of  cnfrenka :  "  Restrict iooa  <n  Harria][e," 
"Slndiea  in  National  Hiik«°'c*-"  "xl  "  EaEeaica  a»  a  Factor  in  Rcli< 
inon."  Finally,  the  xcoKraphical  approocn  ia  represented  br  the 
(ccond  pad  of  ProfcMor  Ueddes'  laamoiroa  "Ciric*  as  Applted  Soci- 
ology." the  Gr«t  instnliment  of  which  appMred  in  the  prccvdiog  toI- 
nme.  Not  the  least  interciting  part  of^  the  contcDl*  of  the  present 
eollcclion  i*  the  Discnisioii — foimal  and  iulormal.  written  and  (pokes 
— appended  to  the  original  papers.  M.  W.  Wisemak. 

Tht  Color  Hentilivity  of  the  Peripheral  Retimt,  bjr  John  WaU-acx 
Raibh.  Published  by  the  CsrneKic  Instilution,  Waehiujiton, 
May,  1905.     pp.  80. 

The  fiiat  thirty-four  paxes  of  thi*  paper  ore  devoted  to  an  exbantt- 
ire  rcTicw  of  the  work  already  done  on  peripheral  vision.  ThU  re- 
view Is  exceedingly  valuable,  aa  it  make*  clear  the  present  statn*  ol 
the  problem. 

I>r.  Bsird  finds  much  greater  uniformity  of  opinion  with  rcfcard  to 
the  change  observed  in  the  tone  of  exch  color  as  its  Image  is  morcd 
from  the  fovea  to  the  periphery  of  the  retina,  than  concerning  the 
relalire  cxlrnsioii  o(  ihc  color  Aetilti.  since  the  very  decided  diEfercncet 
in  the  rurthods  employed  by  variou*  investigators  would  naturally 
prove  much  more  productive  of  ditagreement  in  a  strictly  quaniitntiT« 
mcfliiurciucnl  than  in  the  mere  observations  ol  a  qaalitalivc  chaCKc. 

Many  i n ves I i fetors  have  failed  10  eijnatv  in  bHtfniiicss  and  iiitniMiy. 
the  colors  they  have  used.  One  field,  for  example,  that  of  ted,  has 
been  determined  with  an  intense  stimalu*.  and  another  field,  in  the 
aame  cxpcroucnt.  perhaps  that  for  gieen,  with  a  stimulus  of  Ie«a  In- 
tensity. Under  these  ciicuniatancei,  there  seenia  to  be  no  reaaon  why 
any  co-eilension  of  6eld* should  be  diicovercd  even  though  it  really 
existed,  since  it  Is  a  well  known  /act  that  iatcnstly  of  tliinnlna 
directly  sSects  the  visibility  of  a  given  color. 

The  following  i«  a  suminary  of  the  result*  so  far  agreed  upon. 

'*  It  haa  beeu  established  that  color  sensitivity  decreases  jfradaaUy 
from  the  centre  to  the  periphery  of  the  retina;  that  every  color  atimn- 
lus  is  correctly  recoguiied  witbin  a  certain  retinal  zone,  whose  extent 
variet.  directly  with  the  tone,  the  hriehlness  (absolalc  and  lelstlve}. 
the  s^tumtiun,  and  the  area  of  the  stimulus,  and  withchaiii;ing  condi- 
tions of  adaptation  and  of  refraction;  that  under  certain  condition*!  the 
Eonc  of  a  certain  red^  is  co>eztensive  with  that  of  a  green,  while  that 
0/  yellow  is  also  co-cxtensive  with  that  of  blue;  that  the  ycllow-blae 
iKrntt  has  a  much  wider  esteusion  than  the  red-green  zone;  that  all 
colors,  excepting  the  four  mentioned  above,  posa  throuich  certaia 
tegular  trnnsitious  of  tone  as  they  appear   upou   more  and   mote  pc- 
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'  By  "ceiialn  condiHons**— ihi  aulhoi  means  lh«i  ealetiial  madUIaas  remaia  »o- 
■Unl,  Aiid  thf  cDior«  iir«  cquftE^d  in  briEhlDr*«  and  »ttanllao*- 

*"A  r<niiinrr<t" — /.  '  ,  ■  utithtc  re^  or  our  tbai  uncleiifoe*  bacbanf «  la  toaeoAlti 
tmaci  !■  oiovcd  trom  the  toiea  W  Ibe  periplicTT.  All  (om  »)«ti  rclctrtd  m  an 
stable  color*. 
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HpbcrmI  region*  of  the  retins;  tbat  these  trsnsdkms  t«ad  In  the  direc- 
tion of  yellow  (wbcii  red.  oraitgr  or  jtrecn  •timnli  arccroploircil)  and 
btnc  (when  viotct  xttinDli  ric  employed);  and  that  witb  raodeintc 
■tirauiation  all  colors  appear  ^r»y  at  tlie  pripbery,  irhll«  with  a 
aafficieotly  intective  slimnlation  tb«y  may  appear  in  their  ovrn 
tooe*." 

The  experinieotal  woik  reported  In  tills  paper  was  carried  out  fa 
the  Pdycholo^ical  Laboratorr  of  Cornell  L'niversity,  four  Cornell  ita- 
dents  as  well  as  Dr.  Baird  scrvinK  as  lubicctii, 

Tbc  appaiaiua  was*  tluplk'Alr  <il  tiic  Ilellpacb  pcrjroelcr,  wblch 
coBsliltd  of  a  atcel  qaadraat  of  i.i  meter  rHdiui,  suppoTted  at  a  con- 
venient heiffbt.  Tbe  atiaialui  laaletn.  wbjcb  couta  be  clxtnped  at 
any  point  detitcd  00  the  ijnadrant,  wnacuclo«cd  In  a  black  box  haTtli); 
acircalar  openlisg  15  m.  m,  ia  diameter  in  tbe  aide  toward  tbc  ob- 
aerver.  This  opentc;;  was  covered  by  colored  KcUtia  nbeets  combineil 
ao  a*  to  ]{i*e  the  desired  ci^loro.  Tbe  color  wa*  in  each  case  cntijected 
to  «pcctra]  nnalysiK.  The  fixation  point  coasialed  of  u  ttpot  of  li^bt  S 
ni.  ux.  in  diameter. 

Tbc  lots  were  all  made  in  Ihc  dnrk  room,  the  eyes  being  Iborouchly 
dark-adapted.  Tbc  stimuli  were  ntKlioiiuty,  of  three  tiCCODd a  dura- 
tion and  separated  by  an  interval  of  six  minutes. 

Part  I  of  the  experiment  )■  coin^erned  wjib  tbe  dctcrmiaatton  "of 
tbc  cba uses  of  tone  which  a  color.stimulua  undert-oes  during  tbc 
movement  of  its  image  across  tbe  retina." 

Seven  spectral  colors  were  em^jtovcd  aa  olimnll,  1.  e.,  deep  red.  red- 
dish orange,  orange  yellow,  K'ccn,  blue,  violet  scil  purple.  Aa  no 
comparison  ol  the  color  fields  whs  intended  the  colors  were  not 
cquAted  in  brifthtucss  ami  inleusily.  Three  Intensities  of  stimuli  were 
aaed.  The  colors  employed  by  Hellpacb  could  not  be  exactly  rtoro- 
dnced,  aa,  owiny  to  inaccuracy  in  bis  stalementa.  it  seemed  iinpossible 
"to  diKOTCf  what  were  tbc  wovc-lenKths  ol  the  stimuli  employed  in 
hi*  experiments.'' 

The  reanlta  of  part  I  are  as  follows:  (i)"Witb  a  alight  tntCBsily  of 
•timnlns  all  colors  appear  colorless  ai  the  extreme  periphery  of  tbe 
retina,"  (1)  "When  they  are  brought  in  far  caouf;b  10  appear  colored, 
tliOM  of  tbe  red  end  ol  tbc  spectrum  liral  appear  yellowiih  or  yellow, 
while  those  of  tbe  blue  ctid  first  nppear  blnisb  or  blue;  and  that  in 
BUDBiinx  their  proper  lonea  tbey  pass  tbroufib  a  regular  series  of 
traBsltfoBD."  Stable  red  and  >;reen  would  be  tlie  only  exceptions  to 
the  abore  statement.  (})  Ouriutt  s°v  siuKle  stimulation  the  culur.  in 
lodiuK  out,  Koct  Ihrough  a  series  of  Irnnsitiou*  in  biiKbtncss  and 
colot-lot3C.  aualoKOUS  to  tHote  experienced  when  the  lEiia^c  of  tbe 
color  is  made  to  niofe  from  a  less  pheripheral  to  a  more  peripheral 
region  ol  the  retina. 

4.  As  the  stimulus  ifi  made  more  intense  the  field  for  a  jpven 
color  is  increased  in  extent. 

5.  Afler.imaget  in  the  ordinary  sense,  were  reported  in  but  a  few 
cases.  Bod  then  only  when  the  pn/ftccntral  rcKions  of  tbc  retina  were 
stimulated,  Thoni;b  Dr.  Baird  failed  to  find  aflvr-imagcs  wbcu  pe- 
ripheral regions  ol  the  rctinn  were  stiraalaied,  he  insists  on  the  pres- 
ence, in  IliBt  TCKiun  of  certain  afUr-e^icti.  wholly  latent  in  character 
btit  Dcvcithclew,  at  times,  influential  in  dcterminin);  the  olor-rnecl 
ol  sncceeding  color-stiinuli.  He  explains  IIcllpach's'Gegenfarbige' 
lone  (i.  r..  an  extreme  peripheral  lonc  in  which  the  colors  appeared 
in  tbolr  complimentary  instead  ol  their  true  color  tone)  as  nue  to 
thciie  after. effects.'  Our  antbor  found  that  results  similar  to  those  ol 
Hcllpacb  could  be  produced  at  any  point  on  tbc  retina  by  making  tbe 
interval  between  stimulatioua  short  enough  but  that  the  couipltmeiil- 
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axj  tone  would  diMppear  altogetfaec  nrarided  the  iaterv&Ii  ««re  kwi 
CBOUKli.  Vor  eiaispi*,  fellow  ttiotnil,  (ircu  in  siucccsxion  nitlithMt 
intervals  between  Uimulalioiia,  eontd  be  titU'le  to  appesr  ■«  bl««,  bu 
i(  B  lotiK  iDtcrral  were  interposed  it  would  af[«in  appear  u  rellow. 
Ttw  following  cxBtnplG  will  Mtrc  m  rh  illuKTatioti. 

Stlmnln»— >V/A*tir,-  '\a\.frvt.\,  one  tHtnmtt. 
appeared  at  65"  as  Yellowish. 
"        at  SS'  "  Yellow. 
"        at  45°  M  Blue. 
"         at  35*  aa  Bine. 

After  a  Ral  of  five  minuUt  in  darinets 
appealed  at  iS"  a«  Yellow. 
at4S"aB 

Dr.  Baird  girca  no  t««iilu  of  expcrimcstatioa  in  wbicb  an  inleml 
equal  to  that  allowed  by  Hcltpacli  (i.r.  Ihrcc  mintitca}  wa«  intro- 
duced. The  statement  is  msiic,  however,  that  many  teats  wrr«  carrM 
out  with  varying  interrata.  >>cforc  the  six  minute  inlerva]  waa  fiaallj 
decided  upon. 

II  »eeiiii>  surprising  that  such  deeide<l  after-eflect*  did  not  appear  is 
the  [orm  of  a(teT>imagei  and  the  qatation  slill  remains  whether  tlier 
would  not  have  done  »o  had  the  alimulna  been  more  intense  asdol 
longer  duration. 

It  Is  also  to  be  noted  that  tbeae  conclnsiona  concerning  the  abwae* 
of  aficr-inidKC*  on  the  peripheral  retina  have  not  been  establtataed  ia 
Ihe  ca»e  o(  the  liKlil-ailapte^l  eye. 

The  second  prulilem  inrestieatcd  by  Dr.  Baird  is  that  of  the  relallv* 
extent  of  the  color  (icid.i.  In  thii  part  of  the  work  the  four  itabU 
colors  were  used  exclusively  as  slimuli,  i.  *.,  the  yellow,  the  bine,  the 
grecu  and  the  red  which  undergo  no  cbaoge  in  peripheral  vision.*  II 
might  be  stated  here  that  only  (onr  color*  were  fouud  which  do  i>ot 
change  in  tone  as  they  arc  moved  from  the  fovea  to  the  periphery  of 
the  retina. 

■'The  results  show  that  the  zone  of  astablered  iaco-extensire  with 
that  of  a  liable  green;  that  the  itone  of  a  slabte  yeilow  ia  co~.cxtcniiTe 
with  that  of  a  stable  blue;  that  the  yeltow-hlne  roue  is  much  more 
widely  extended  in  all  directions  than  is  the  red-green  Kone;  that  the 
oasal  side  of  the  reliiia  has  the  widest  extcnuion  of  color  acniitivity, 
and  that  there  is  a  wide  individual  variation  In  xoual  extension." 

These  results  arc  exceedingly  interesting  bb  this  ia  the  firatdatk* 
room  experiment  in  which  the  four  color  fields  liavc  been  determined 
with  colors  of  ctjunl  white  and  color-values.  Tlic  result  la  the  diaeov- 
ery  that  the  coinciJeaec  of  the  blue  and  yellow  fields,  and  of  the  red 
and  gtcen  fields,  already  utabllihcd  for  the  light-adapted  eye;  also 
hoIdA  lot  the  list  k -adapted  eye. 

The  resiiita  agree  with  the  Herini  and  the  Ladd-Fmnklin  theories 
of  color  vision  but  cannot  1)c  reconciled  with  any  other  theory. 

Bryn  Mawr  College.  Grack  M.  I'SRXAbD. 

Let  Myili^ati—Eiudt  ptyehotosique  tt  lociaU.  par  Paul  Bkkmaot. 
Rev.  de  Synthes.     Hiatorfque,  190$,  Vol.  10,  pp.  169-291;  Vol.  "tfl 
pp.  3J-53.  >6S-"8o.  ^ 

This  long  study  abounds  in  interesting  tjuotat ions  but  ia  too  indeter- 
minate to  have  any  definite  htslortcal.  philosophical  or  pay cbo logical 
significance.  The  more  valuable  feature  ol  Herinant's  work  is  to  be 
found  in  the  parallels  which  be  draws  between  Sufi,  Buddhist,  Moslem 

■  Itetlpiich'ii  LnlcrvHlh  bnw^co  t*«Ia  vme  of  three  mlEiuleii  dUTilloa- 

*Dr-  Balrd  hk*  eallr'1  my  Httmllorj  10  k  fttp  on  p.  ^.  uia«ty,  tile  BtateowBl 

that  "the  re't  itlmiDii*  (((Donlltcl  nn  a*>t  of  l)i«  visible  •pccima."      Wlul  1* 

xDeSDt  it  e-rldeuily  ibal  thr  tvd  itLiuu(u4  ia  Dbb-ipcctral. 
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knd  Cbristtui  Myst kUm,  with  tbc  rcsolt  tli*t  the  cMcntikl  characieri*- 

ticn  of  ChritliBn  My«ticii>m  uc  icen  to  be  coninioii  to  all  the  Tclii^loni 

onoldrred.  Jambs  II.  Lboba. 

jrtieat  DitleUcs,  with  Reference  to  Diet  in  Diietue,  by  Alida 
Kranckk  PaTthk.  A.  P.  Pant*,  Publisher,  New  York.  pp.  300. 
Pri«,  f  I. 
Any  home.makcr  will  find  Ihtit  book  valuable.  It  Kivet  explicit 
Idirrclioii*  Ai)rl  ^ilalii  reosoas.  Aii  iiicx[jetl«nccd  petsun,  able  to  follow 
l»u(.-h  (iirections.  m«y  prepare  9ucces*fu)lT  and  ferre  properly  food  for 
tbc  skk  or  [or  tboK  accdiug  to  he  carefoi  in  diet.  In  a  tew  P*ge*  aod 
without  wearisoiiie  itetail  Ti)o<I  values  arc  lel  forth.  Rules  (allow  for 
feedm};  tbe  sii'k  uud  (or  si-iviag  their  food  daintily.  Over  baH  the 
book  consists  in  exact  recipes  lor  lood  and  driuk,  with  pTccUe  dircG- 
liona  (rODi  the  first  step  to  the  placlug  before  the  patient.  One  i*  not 
lelt  to  "eesson  to  taate."  Diet  in  Disease  takes  aiily  paRe".  Diet  in 
lDfaiic}|.  fifteen:  "Practical  SuKgcstious  to  the  Nurse  in  the  Sick- 
room" ill  eapecialiy  useful  li>  the  novice;  tables  of  uieatnrcH,  and  Iwo 
roDiptete  Indexes  m-.>ke  the  last  of  the  three  hundred  pages.  The  head 
^_ol  the  bonscbold  will  find  thii  vulntnc  an  cx<.-ellent  snppletneut  to  bcr 
^Vprofeuional  library.  Pi.unE.-<CiC  B.  SAKfORO. 
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'  Sloffiiehen  Grundtagen  der  yererbung  im  organisehen  Reiek,  voti 
Bdi;ari>  Strasbdrcrr.     Gnstav  piacher.  Jena,  1905.     pp.  68. 

In  vuy  tnany  ipecie^  the  ova  from  which  male  and  female  arise  is 
caaily  distinituitbahlc  bj-  siie,  and  this  has  favored  the  idea  thai  sex 
ia  4lf«ady  dctctmio«l  in  the  cfi^.  On  ibe  other  baod,  unferlihied 
^gs  of  bees  ptodnce  males,  that  is.  the  so.called  drones,  while  fertil- 
ized CEK*  produce  females-  Here,  then,  it  would  i>ecni  that  fcrliiiia- 
tion  dctrroiiiics  the  femair  «c«.  Some,  however,  hold,  dcaplic  ibis, 
that  bee  eggs  are  male  and  female  and  that  is  only  (he  lemale  e^s  are 
adnplHi  to  fentliiaitDn.  Aj;ain  the  UoSacker-Sndler  law  that  male 
olIsprioK  predoiijinale  it  the  father  it  older  than  the  mother  and  more 
l^irtsarebom  if  the  mother  is  the  older,  and  that  the  prospect  for  boys 
ti  but  sliRhtlj-  greater  than  (or  Kit'*  if  the  father  and  mother  ore  of 
the  «ainc  a^e.  So  many  uhjeclioii*  have  been  laiied  against  Ihit  taw 
that  It  i«  at  present  unccrlHlii.  Still  ve  caunot  KHy  that  the  exclusive 
infloeQCc  of  the  female  in  determininjj  sex  i».  nt  present,  entirely  dis- 
provrii  (or  the  human  race,  For  horses,  Wilkcps  ilntcs,  on  the  ground 
of  copious  slatisttcs,  that  only  the  okc  of  the  mare  affects  aex,  and 
tbal  mares,  when  they  are  becoming  older,  lend  to  produce  more  Wal- 
lions,  no  matter  what  tbe  age  of  the  male  horse  may  be.  Thus  Slras- 
baiK'r  thinks  that,  aa  In  to  many  other  casirs.  there  may  bare  been  a 
division  ol  labor  betweeo  the  mate  and  fcmiile  dcterminatlo>  of  sex. 
and  that  by  kitIdk  it  over  to  the  egg  a  conaiant  numerical  relation  of 
the  nexc*  I*  beat  aaanrrd. 

What  udvunta^ie  doe«   Hn   orjiianlsm  derive   from   tbe  excbani^e  of 

•  paiiKcnes  which  sppsrenlly  lakes  place  in  the  gonotokonts  within  the 
fused  ids  and  the  effect  nf  which  is  further  increased  by  the  division 
of  the  chromosomes^  Welstnann  concluded  that  the  products  of  the 
two  sexes  differed  from  each  other  in  their  content  Of  tbe  material  of 
heredity.  By  the  amphimixis  of  tbcae products  tbe  visible  individual 
differences  of  posterity  aria*.    Tbcy,  too,  make  poaaible  tbe  (wrma- 
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neat  «llmioatl<Mi  of  cam bi nations  of  leM  valn«  by  mean*  of  satgitl 
selection,  and  that  k«ep  the  *pccic«  at  Ihc  <oi>  of  its  adaptaUon.  Ai 
the  ukiiif  lime  iiatiir*]  ncirclioii  cruAtn  material  for  the  aerdopmeDl 
of  new  ipecii-s.  Against  this  view,  the  olijcction  in  raited  that  (etlil- 
URtion  causes  oulj' ohnagin};  combinatioiit  of  mark*  alieail}' pnsni. 
but  cannot  create  rcnlly  new  Atlagea,  so  that  till-  origin  of  the»e  taiul 
be  sought  clMwIieie.  Straaliurgcr,  however,  tgreca  with  Wetsinas-i 
that  aaipbimixts  favois  tfae  continuance  of  a  species.  Foi  hitn  tlu 
chief  value  of  fcrtiliialiou  lies  in  the  Attsglei(h  wbieli  the  liidiridiul 
nrlstloni  mutnalljr  ezpcriciicc.  This  Auslaach  of  the  paosene*  ts 
the  proDhise  of  the  tednctton  division  bring*  advamsKes  for  ibe  «p» 
cicaand  binder  extreme  development  of  (Te«l*tions.  Thai  tlie  af> 
•prInK  of  the  satuc  pnir  of  parents  can  never  be  tjuite  alike.  The 
Rianifolduesi  of  individual  vmiationi  increase*  the  cffeciivcoest  of  * 
apecic*  in  competition  with  other  *|>ecie*.  Amphtmixis,  Ihen.  make* 
the  rciultlux  orffaujsai  more  plaMic  within  the  field  of  it*  variatioBi, 
and  this  equips  it  for  its  work  iu  life. 

Stx  tsn4  Character,  bj  Orw>  Wkikikosk.  Aotboriied  traulatim 
from  the  6th  Gcrinsn  editfun.  G.  P.  Pntoaai's  Sonn.  New  York, 
1906.     pp.  356. 

Thi*  is  a  really  extraordinary  as  well  as  a  miich-«dverti*cd  hook.  It 
is  a  prodact  ol  precocious  geuins.  It»  author  committed  suicide  is 
Heetnoven'*  house  when  he  was  twenty-three  j-eara  of  a|;r  t>ccauM  be 
was  loodccply  Involved  in  the  pecoimlini  of  Schonenbaner.  The  car- 
dinal position  of  the  author  it  that  what  Haeckel  calls  Konochorisa 
or  the  separation  of  tlie  >excs.  the  sharpest  form  of  which  ia  la  scib*) 
dinior{>hi«m.  is  a  matter  of  degrees.  Most  people  are  more  or  less  bi- 
sexual and  Ihelr  dlffcreatiatlou  It  iDComplele.  Sexual  attraction,  onr 
author  holds,  always  tends  to  he  mutual  in  the  end.  It  is  a  dtscredh 
to  the  TBce  tbnl  we  have  so  little  knowledge  of  the  laws  of  sezual  sAn- 
Ity.  Tbehc»l  uflsprliit;  will  rctultfrom  unions  where  there  i*  a  suuti- 
mum  of  sezusl  suiiability,  »uch  as  prov-erblallj  occur*  in  love  chil- 
dren. To  judge  this  from  a  moral  point  of  view  it  absurd,  but  Ilia 
jiuportaut  to  know  that  the  offspring  of  ihotie  parents  which  lud 
grealeat  sexual  attraction  succeed  best.  There  la  no  true  psycho«ex- 
ual  hermaphroditism.  The  men  who  ore  attracted  by  other  men  have 
mtirkti  of  cUemiDacy,  and  juM  *o  woiucn  who  attract  other  women  sex- 
ually arc  more  or  less  msMrnline-  Perhapa  there  isuo  fricndshipbe- 
twecn  men  or  between  women  witliout  some  element  of  irxuatliy  In 
It  so  that  hotno-sexual  pheiiomen*  belonif  to  Intermediate  foroit.  Dae 
who  is  half  man  and  hstf  nomau  requires  a  complement  of  the  same 
dnal  kind.  "The  more  lemlnine  a  woman  is  the  Ics*  she  will  nnder- 
stxnd  a  man  and  the  greater  influence  will  he  hsvc  upon  her."  The 
craving  to  acauire  a  man's  character,  freedom,  iuteresu,  Cfcatire 
power,  us  do  ttc  emancipated  women,  is  due  to  the  fact  that  thcr  are 
imperfectly  Bcxed.  They  are  ho mo<sex natty  or  bi-sexn*It}r  IncUntd. 
Mnch  so-called  iutellectufll  activity  of  women  is  tiysteria.  "Even  the 
nialest  woman  is  sca^(^ely  more  than  fifty  per  cent,  male."  Soltii 
absurd  to  prate  of  lull  equality.  Aii  age  dominated  by  the  womaii'ii 
movement  wo:ild  memi  InlermMiatc  vcxuslll)'  or  imperfct  cleava^. 
The  author  agrees  with  Nietische  nnd  Kant  that  from  women  nothios 
can  be  learned  of  women.  They  lock  self-knowledge  bccaaMtbcy 
have  no  duality,  whereas  inau  Is  conscious  of  his  sex  because  he  bu 
other  elemeuiB  in  his  natnre  andean  act  against  it.  Weininger  pro- 
poses the  term  "hen  Id"  for  those  who  caunolditlingalsh  between  per- 
ception niid  sciisRtloii,  nnil  who  wsuliosay  tblu|g4  and  find  them  gan«. 
Woman,  he  says,  has  su  unconicious  life,  msn  a  conscious  life,  taA 
genius  the  most  consciou*  life.    Gcultui*  nothing  but  the  lull  oon> 
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plction  of  an  id««  of  ■  nun,  aad  therefore  every  one  Bhould  have  *ome 
of  It.  It  i>  ximply  tbc  hiKhesl  Diorality  and  la  thus  every  one's  duty- 
It  is  Identical  vikb  uuiversal  rcipouiibilily  aniJ  nntil  that  is  Krasp^d 
it  will  oalj  be  a  wisb  and  not  adeterminattou.  Wotana  ti  wanting^ in 
aupcT-tcsnal  p«r«oaftlity.  "Tlic  atMolntc  fcmnlr  has  iio  ego."  "The 
tnati  of  s*"'"*  powet'c*.  Ilfce  ererytliluK  cl»c,  ilic  complete  fcmsl?  In 
hiniKlf."  hut  woman  is  u  part  only  and  not  the  whole,  and  therefore 
can  never  inclnde  ceniiu.  She  i>  not  a  moiiod  and  can  never  reflect 
the  univcrae.  When  ahc  "iinilcrstanda"  a  man  tilic  aiiiipty  taaica 
what  he  has  thoucht  about  her.  She  eao  converse  and  cbatter,  bat 
can  cercr  talk.  Women  have  no  disnitr.  The  word  "lad}'"  was  m- 
vrtitrd  to  fill  a  vaeaiim.  Women  have  no  aout.  Tbey  are  non-moral. 
There  are  two  typ«rs :  one  t«  the  coquette,  who  it  always  at  heart  a 
couTtesan.  and  nt  the  opposite  pole  >tnndi  ihe  true  mollier.  The  fiml 
thinks  only  of  the  man,  the  second  only  ol  the  child.  Pctbaps  neither 
absolute  type  ha«  any  concrete  exUtcnce.  The  motherly  girl  i*  more 
or  less  motnerly  even  toward  the  man  she  loves.  Tbatwomen  cannot 
love  is  shown  hy  the  (act  that  they  have  no  Ideal  mail  to  COrrcapoiH) 
with  the  male  Mca  of  the  mMlounH.  Stie  does  not  destrc  purity  or 
virtue  in  a  man  but  sonielhia)*  else.  Man  really  hates  womati,  for  it 
is  onconstrious  hatred  of  bta  ownsensuoni  nil n re.  His  love  is  his  own 
lute»M  rtlort  to  »aic  fnRtesd  of  to  DuHlfy  her.  II  Is  only  luun  who 
have  noftreat  desire  for  love  that  wish  to  »ee  women  emancipated. 
The  only  real  emancipation,  however,  is  for  woman  to  place  bcnelf 
In  the  tiKht  relation  to  the  moral  idea,  inslcad  of  bclnf;  inflnenced  by 
tastes,  fashions  and  desire  to  marry. 

Devtlofimenlai  Palhology,  by  Bugrnk  S.  Talbot.  First  edition. 
Chlcaxo,  1905. 
Dr.  E.  S.  Talbot,  the  well  known  Auierican  authority  on  all  dental 
tuatter*,  Iios  also  for  many  years  been  an  active  student  of  cvolatioo. 
AJthongh  he  has  not  puhlinheda  systematic  treatise,  he  bos  done  what 
ia  perbap*  better  in  brin^injj;  coifetbcr  in  this  volume  about  thirty  of 
his  papers  on  various  topics.  Many  of  them  arc  too  teehuical  or  too 
special  to  he  discuHscd  in  this /ottrwa/.  and  their  topics  arc  too  diverse 
to  justity  as  in  •tpeakiiit;  at  lenKtb  c«ncerumz  single  articles.  The 
data  brougbt  together  here  make  this  book  almost  indispenaable  to 
any  students  of  evolution. 

Btudt  Ptydtologique  tUt  filas  aneiens  nIvfUt  religU»x  aux  Atais- 
Unis.  par  Jacqobs  KALTKNBAca.  W.  KUadlg  &  Fila,  Gcoiw, 
1905.  pp.  151. 
The  author  is  a  yonoK  Frenchman  especially  interested  in  rcllKioDS 
psychology,  who  divided  ■  yesr  between  Harvard,  Clark,  and  Chicatjo 
Ilntveisities  in  collecting  material  for  this  particuUr  study.  He  does 
not  «ipeak  at  his  special  experiences  here,  bat  he  has  studied  the  liter- 
ature so  effectively  and  commands  It  so  well  that  be  has  told  a  very 
interesting  story.  lie  first  describes  the  milieu  and  the  antecedrnta: 
then  the  revival  from  tbc  social  point  of  view  from  the  first  period  be- 
ginning 17.VS  to  the  third  ending  (734.  He  then  poititsont  Ihe  influence 
of  the  revival  on  diflcrent  ages — childhood,  youth  and  old  age.  He 
then,  in  successive  chapters,  discusses  it  from  the  theological,  indi- 
vidual, mural  hu<1  physical  point  of  viciv.  He  brlic^vet  all  religions 
iodltCDces  teed  somewhat  toward  revivals  and  should  do  fo.  but  that 
th«r«  tre  special  dangers  which  often  neutralize  their  value.  It  is 
dtagvrous  to  apneal  id  a  very  emotional  way  to  young  children. 
Every  revival  Is  dangerous,  save  so  far  as  it  is  profound  and  pai^tloo- 
Btely  moral.  If  it  is  n  mere  excitation  of  lentimenta  it  Is  liable  to  do 
harm.     Kcvivat*  c«anot  be  ininiodlalcly  conuccied  with  any  one  sy«- 
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tem  of  ibcoloffy.  for  the;'  ue  proToke^  bj  tbo»e  that  are  reiy  flifieresul 
SocMlct,  like  individiuli,  dllter.  Some  ue  Mubtect  to  Tloleni  t^fiwa' 
umI  other*  mkkff  piogrcM  hf  ia**iiiiibl«  de^Tota.  A  TFviral  iiftcti  nac- 
ce«dx  nlien  pArlknlarly  refractor;  tritb  other  cbnrcb  iuflncncci.  Tbe 
biMory  of  tcTtvaln  U  ■  Rteat  eitcouneemeiit  to  ChrUli*nit7,  aiul  iqa 
SCDM  ll  Is  a  r«;»;^<vArMf<'>''tother«1lglo«Bniiteof  tbougbt  at  tbe  time 
of  Je»aJ>.  Tbe  originality  an<l  power  of  ChrialianitjF  coBciats  in  that  U 
oiler*  n*  a  bolj;  pcttonnlity  to  love. 

Se^-S^nliesif,  ■  MeniiB    to  I'erpctiiKl   lAit,  br  Cornwbli.  Rount. 
Siuptcio.  Marshall,  ilamiltoti.  Kent  &  Co..  LoDilon,  1906.    pp.  i». 
Sclf-syiitlicsix  in  (ontctbinj;  vciy  unique.     Wc  hnrc  two  InHtiiicu — 
Ibat  of  HuK-pccsarvatOD  or  life  and  a  prliuilirc  death  laatinrt-     Th«M 
ate  polar  opposite*.    So  maQ  bai  two  nerTons  •^steins — the  sjtnpa- 
tbcuc  iDvolntiaiial  and  tbe  brain,  wbicb  la  tbe  acat  of  croluiioti.  Tbece 
are  tiro  nitnds — Ibe  aubjecllrc  and  the  obfectivc;  threr  state?  of  con- 
BtJousui-Bs— Bubjvctirc,  indiviilual.  actl   objective.     Wc  bovcr  bct«ec3  I 
two  world* — sulijeciire  and  objective.     The  relalios  bctoecn  thrve  I*  { 
ail-iittporiaal.     Telepathic  cotiiicctioiia  arc  troui  above.     Women  give  | 
leas  siigKCStion  thin  men.  bnt  are  more  receptive  of  them.      Wc  need 
tiiucb  self- protect  ion  ttom  adrci-M:  «Uju:c*tions.     We  should  cmblazOB  1 
Wlorc  UH  such   lunxims  an.  "J   feei  aud  look  yoiiiifErr  dHr   bjr   Aaj." 
"Health  is  calural."     This,  with  tlie  svuiilance  of  drvES,  deep  brealb- ' 
ing,  plenty  of  sleep,  control  of  the  pasaions  and  tbongnt*.  wtll  enable 
n*  to  lie  t(uc  to  onraelvcH  ajid  Iul6ll  the  bigbcr  poMlbllitiea  of  oar  j 
aatnrc. 

Nmtn  intd Stele,  voti  Max  KASnovm.    Atljceraeine  BioloK»e,  Vler-l 

tcr  Baud.  MorlU  Pcrltn,  Wieu,  1906.  pp.  S34. 
In  this  fourth  volume  the  author  nrints  tome  score  and  a  hall  ol' 
lecluics  on  stimulus  ronducttvit}'  ■Dd  reaction,  and  in  tbe  aecond  part 
nearly  hs  uiHuy  more  on  conscious iit4a.  Uc  is  a  well  known  pbyaiol- 
ogiit  who  has  attempted  to  extead  bis  conceptions  to  the  miud. 
Movements  follow  not  the  command  of  conscionsccss,  bnt  conscioua* 
ncss  (oUowa  uiav«nieata.  W«  could  never  kno*  empty  npace,  bomo- 
geneou*  or  resting  matter  if  the;  existed.  FecIinK*  depend  rnlirelv 
opon  the  tympalbclic  and  vaH>niotor  system.  Sclf.coiiscioasQeiiS  u 
an  activity  o(  a  reflex  type,  every  Male  oi  which  Implies  an  ontcr  world 
«-orkinj{  upon  us.  The  mode  of  tteatwent  of  tbe  topics  iu  both  []»  ' 
seura)  and  the  psychic  part  of  ibis  yolamc  is  inicresiinE  and  aone- 
wbal  ofiKiual. 

MexieaH  and  Central  American  Anli^uilies.  Calendar  SjrsteutI  audi 
Hiitory.     Twenty-four   papers   by  Bi>daki>   Sklkk.    K.    PoEUtTK- 
MAKK,  P&tn,  Kci(E:.i.uas.  Caki.  Sappkk  and  F..  V.  DtEtsuLiwRrr. 
Translated  from  the  German  nuder  the  snperviston  of  Cbarltts  V. 
Bowditcb.    Smitbsomao  Institution.  Bnrean  of  .\tncric*n  Bthnol-  1 
OKy.  Bulletin  sS.     Covernntcct  Priiilieg  Oflice,  Waabiugton,  1904. 
pp.  68a. 
This  is  a  special  study  of  its  stibjcct.  illnstratcd  by  134  cnta  of  va 
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There  is  a  good,  old-fashioned  msxim  wliicli  says,  'Envy 
oo  man.'  But  there  are  a  hundred  old  .sayings  which  make 
mock  of  ibc  maxim.  There  is  a  French  proverb  that  'The 
envious  die  but  Envy  never;'  a  Latin  proverb  lh.it  'Knvy 
never  has  11  holiday;'  a  German  proverb  that  'No  one  lives 
who  does  nol  envy;'  a  Danish  proverb,  'If  envy  were  a  fever, 
all  the  world  would  be  ill!'  Auother  proverb  declares,  'There 
ta  no  man,  however  high,  but  is  jealous  of  some  one,  and 
there  in  no  man,  however  low.  but  has  some  one  jealous  of 
him.'  In  addition,  there  are  the  sonr-grai>e,  and  the  dog-in- 
the-manger  fables,  the  cvil-cyc  folklore,  and  a  wealth  of  fairy 


talcs  aboat  cnvions  stepmothers  ant!  jealott;^  qneetis.  "Do  ye 
think  that  the  Scripture  saith  ia  vaiu.  The  spirit  that  dwelletb 
in  us  lustcth  to  eD%-y?'  The  subject  of  oar  study  is  something 
very  deep  and  universal  in  human  nature.  Indeed,  jealousy 
is  so  ancient  that  it  existed  before  human  nature  itself,  as 
witness  the  present  day  manifestations  of  this  passion  in  the 
lower  animals. 

I.      TlUt  PSVCHOLOGY  or  AXIMAL  JBALODSY. 

When  through  the  stress  of  competition,  animals  oome  to 
feel  antagonism  and  discomfiture  in  rivalry  situations.  Ibcy 
may  be  credited ' 4 ItU  jealousy;  at  least,  in  accordance  with 
our  definition.  Omilting  nit  speculation  about  love,  bate,  and 
sex  feelings  in  atoms,  crystals  or  plants,  it  may  be  safely  said 
that  the  three  primordial  animal  instincts  about  which  all 
others  clnstrr,  are  the  self- preserving,  the  pairing,  and  the 
parental.  At  the  tower  end  of  the  animal  scale,  where  Nnlnre 
IS  bountiful,  where  the  conditions  of  life  are  comparatively 
simple,  these  three  instincts,  so  far  as  they  exist,  remain  com- 
paratively simple,  both  in  their  operation  and  their  psychic 
equivalents.  As  we  approach  the  vertebrates,  however,  the 
creatures  and  the  conditions  of  their  survival  become  more 
complex.  The  fundamentnl  impulses  lose  iheir  original  un- 
blended character,  or  become  associated  with  complicated 
activities,  developed  in  response  to  the  more  difficult  situatiotis. 
As  the  biological  behavior  grows  more  complex,  new  psychic 
Mates  come  into  existence,  and  fear,  surprise,  or  anjter  make 
their  first  appearance.  Something  tike  a  rudimentar>-  jealousy 
is  probably  present  among  the  anbr(^»da.  "Even  insects." 
Darwin  says,  "express  anger,  terror.  jealotLsy  and  love  by 
their  slridulation. "  (9,  p.  350.)  Pooock  attributes  anger 
and  jealousy  to  the  spider.  As  many  as  five  male  spiders 
have  been  observed  on  one  web  after  the  same  female,  and  Dr. 
Porter  rtpfjrta  one  case  where  the  male  achieved  his  mate  only 
after  vanquishing  two  rivals  in  two  successive  combats.  (33. 
p.  347.)  Among  the  Crustacea  theresevrasto  bca  highdegree 
of  emotional  life.  Pliny  credited  the  pea-crab  with  jealousy. 
Lobsters  are  known  to  monopolize  a  special  comer  of  an  aqua- 
rium and  jealously  to  expel  intruders  within  a  certain  sphere 
of  infiucnce.  Crabs  fight  vigorously  for  the  same  morsel  of 
food,  and  show  a  tendency  to  clutch  the  morsel  and  swim  off 
with  it,  guarding  themselves  with  the  free  mandible.  Hermit 
crabs  often  make  disturbances  in  aquaria,  liecause  of  a  sort  of 
restless  jealousy  which  impels  a  strong  individual  to  leave 
an  apparently  good  shell  and  evict  perhaps  a  half  docen  of  his 
neighbors  from  their  domiciles,  in  sQccessioo,  oftei  as  nuny 
encounters. 
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lit  coming  at  once  to  the  vertebrates,  Romanes  is  certain 
'jealousy  appears  in  the  very  first  class  of  tbis  divJsioD. 
"Jealousy,  anger,  aod  play  unqueatiouably  occur  in  fish  and 
batracbia."  Tbe  stidclebaclc  is  a  good  example.  He  will 
enter  battle  against  rivals  for  a  female;  he  will  appropriate  to 
tiiiti^elf  a  portion  of  the  sea  and  furiously  attack  any  olbcr 
stickleback  who  may  cross  the  frontier;  cfaangiug  color  firom 
rage,  be  will  seize  an  cuemy  by  tbe  6ns  and  lash  with  all  his 
Mreugtli  when  a  brood  of  fry  are  in  danger.  (35,  p.  245.) 
Tbe  proprietary  instinct,  as  Letourneau  has  shown,  is  cloejcly 
related  to  jealousy,  and  becomes  well  developed  among  the 
back-boned  animals.  The  lion  assumes  a  large  forest  preserve 
upon  which  no  other  may  trespass,  but  on  pain  of  battle; 
aurochs  collectively  take  similar  aulhonly  over  their  feeding 
area;  the  pariah  dogs  of  tbe  East  have  their  beats  which  thejr 
atrictly  police;  monkeys  and  even  the  birds  of  the  air  have 
their  hunting  grounds.  Besides  this  ownership  in  domain, 
there  is  the  hoarding  instinct,  found  in  the  rat,  squirrel,  ham- 
ster, and  mole,  who  not  only  burrow  spacious  undergtround 
dwellings  but  fill  them  with  a  store  of  winter  food.  Tbe  same 
is  true  of  biids  like  the  sbriker,  the  woodpecker  and  the  owl, 
who  buries  its  surplus  provisions  like  the  dog.  (27,  p.  423.) 
Furthermore,  there  is  a  widespread  property  in  dwellings, 
"Tbe  bear  has  his  cavern,  the  badger,  rabbit  and  mole  their 
subterranean  home,  tbe  lion  his  den,  almost  every  species  of 
bird  its  nest,  the  beaver  its  lodge;  tbe  dog,  fox.  coyote,  cat. 
tiger,  and  leopard  all  build  temporary  homes  for  their  young," 
Among  all  these  animals  there  is  a  stem  struggle  for  existence, 
where  appeal  must  often  be  made  to  the  ordeal  of  battle.  This 
property  m  food,  domain,  dwellings,  and  we  may  add  in  mates 
is  not  inherited,  nor  does  it  even  come  by  the  mechanical 
working  of  a  proprietary  instinct;  tt  must  all  be  acquired  against 
rivals,  and  once  acquired  it  must  be  watchfully  guarded.  la 
such  a  fertile  soil  of  competitive  strife,  aggresivc  and  defensive, 
— against  fair  rivals  on  the  one  hand,  and  intruding  contcittaDts 
on  the  other, — the  feeling  of  jealousy  wbicb  is  such  a  useful 
ally  to  both  offensive  and  defensive  warfare,  would  strike  deep 
root. 

With  this  general  statement  before  us.  we  ma;  present  in 
greater  detail,  cases  of  jealousy  in  animals  of  diffmnt  species, 
Delbccuf  reports  an  interesting  case  from  the  reptilia,  the  sec- 
ond lowest  vertebrate  class.'  (li.) 

'Th«<Ie*criptiTe  BCCOnntB  of  cas«e  o(  jsalouay  arc  printed  ja  iimaUer 
type,  not  t)ecan««  tbe  niiter  coaaideis  tliein  luboKtinstc  in  impixr- 
tance,  hot  only  to  diSercDtiatc  tbe  tame  from  the  body  of  tbe  article, 
and  to  teoaomizm  tpMce,  The  mx  oI  the  one*  ii  iodicated  tbroUfC'iotit 
by  B  and  G  or  M  and  P;  the  age,  by  tbe  figntes  following. 
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H«  owned  two  p«t  Itxards.  both  male*,  wUo  lived  on  the  be«(  i 
tcrtiiii  with  ouc  aooibei,  ami  sltpi  side  by  nlde,  often  Interloclcing. 
But  noaoouer  wsh  ■  (em«le  tntrodticeil  tbmi  "  Pedro  concei veil  ■  gttM 
■Dtimtthj'  for  Pierre,  wbkh  became  more  crideni  erery  dav,  iOTine»l- 
iBKhim  till  t  wu  oblieed  to  makcn  tcparalc  cage  for  him' "  Tblili 
a  clear  eatcot  «esn«l  rivalry,  a*  U  the  (oil owl u)- of  food  rivalry.  "M<r 
licards  did  not  varjr  from  the  general  t«lc.  Tbe  best  worm  was  ftlwift 
the  one  tliat  a  comrade  had.  If  it  wa*  lonf;  wc  might  witor*!  tuch  a 
ateeple  cUa*e  an  !•  mcd  «oiuetlmei  In  a  poultry  yard."  "I'eilrowu 
(alio)  jealous  of  my  jwefeti^nce  and  cares».  When  he  wb»  on  m* 
alccvc  I  could  keep  him  (or  hours  motioiilcaa  by  paaajn);  my  banil 
liKhlly  alouK  bU  body;  but  if  I  look  Picric  or  ai>oth«f  lisard  ap.  bb 
rage  broke  out  at  once  and  he  would  jnmp  npoD  him  with  bis  moBlh 
mcnacinslywide  open."  Tbiawouldfccm toDeacaMoffndimetilary 
aHection  Jcalooay. 

Next  in  the  scale  we  come  to  birds,  wljosc  jealousy  is  pro- 
Terbtal.  "That  tbey  also  tiianifest  the  kindred  pa:^'on  of 
emulation,"  says  Komancs,  "no  one  can  doubt  who  has  heard 
them  singing  against  one  another."  Darcriu  atid  Morgan 
both  alhide  to  the  fuct  that  son^  birdit.  when  matched  against 
each  other,  will  sometimes  sing  to  exhaustion  and  even  to 
death.  Tbe  rivalry  of  male  birds  iu  courtship  is  so  ferocioos 
that  it  fTe<lciitty  results  falnlly  to  one  or  more  of  tbe  contest- 
ants. Especially  is  this  true  among  wild  birds,  and  it  has 
been  observed  that  an  ordinary  l>arnyard  rooster  will  tolerate  a 
rival  in  the  yard,  whereas  a  jungle  fowl  would  kill  him.  But 
the  fierce  competition  for  food  so  commonly  seen  in  the  potiliry 
yard  shows  that  the  spirit  has  not  altogether  died  out  of  the 
domestic  species.  Pigeons  kept  in  a  coop  will  take  posaessioa 
of  a  certain  proportion  of  perches,  ucsIa  and  .^pace,  whlcli  they 
will  guaril  against  inrringcment.  Kingbtnls  and  sparrows 
will  also  guard  domain,  and  eagles  assume  feeding  grotiodc. 
Just  as  the  jealousy  of  the  males  flames  up  in  the  season  of 
mating,  so  tbe  pugnacity  of  the  females  comes  to  the  surface  at 
the  period  of  brooding.  The  white  shafted  fanlail  "is  a  lively 
and  amusing  little  being,  singularly  bold  and  confiding  in 
character,  betraying  little  fear  of  man.  These  atlribnies, 
however,  entirely  disappear  during  the  brcetling  season,  when 
the  little  bird  becomes  as  suspicious  and  timid  as  it  was  for- 
merly bold  and  confiding.  It  cannot  endure  that  a  human 
being  should  even  approach  its  nest."  (Wtjod.)  The  ordio- 
nry  ^ruyard  ben  in  the  midst  of  her  brood  is  a  walking  in- 
carnation of  maternal  jealousy.  She  will  even  peck  at  nnof- 
feuding  chicks,  which  belong  to  a  brood  other  than  her  own. 
But  more  highly  developed,  and  more  difficult  to  interpret 
than  these  jealousies  for  food,  mates  and  oflitprtng.  arc  those 
mnnife.<itations  which  proceed  apparently  from  slighted  affec- 
tions. Romanes  quotes  such  aca.^e  as  occurring  in  a  cockatoo, 
who  showed  jealousy  "at  the  sight  of  his  mistress  carrying  on 
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her  wrist,  and  stroking  affectionately,  a  lillle  green  parrot," 
I  shall  report  only  one  more  such  case,  which  I  have  directly 
and  in  detail,  from  an  accurate  observer. 

Tbr  binl  id  ([utsttoii  is  a  stnall.  Iwantifttlly  coloted  Cuban  parrot, 
of  highly  imitatiTC,  UlkaliTc.  anil  kuertlvc  tempcrameiil.  Tile  altec. 
ttonate  aide  ol  her  italure  is  w«n  clc*«Ii)ped.  bh«  w>*  adopted  as  a 
pet  when  siE  moiitba  old.  and  siDce  then  the  bat  bad  no  rcUtioiii 
with  bird*  of  her  own  or  stranger  tpcctei.  cxccpl  ai^  «hc  >cci  thcin  fly 
paat  lUc  window,  and  ihtse  *he  (ears.  Coii«eiiueul1y  bet  affccIioiiH, 
to  far  as  she  has  any,  must  be  expressed  with  tefeiCDce  to  cati,  <lof[*. 
babiM  and  adulta.  inclnding  especially  the  membera  of  the  )iou*#- 
boM.  Tboae  who  win  tier  favor  are  rewarded  by  a  low  cbulteiiiiK.  or 
by  the  gentle  careasint  of  her  bill,  with  which  «he  gently  rnbs  over 
your  cjeluhes  or  Itgbtly  explores  the  chaniberi  of  your  car*.  Tbc*« 
are  the  uniuivtakable  «igua  of  affccllon.  Now  thereiBarkable  featar* 
la  that  th«  bird  Is  almuti  whiaisicat  la  dlstrl'intloK  them;  nhc  baa  her 
like*  and  dislike*.  With  soaie  slraagen  ahc  take*  up  readily,  with 
otberi  not  at  all.  For  babic«  she  never  show*  any  •uliptitliy;  hut  let 
her  DiitireM  only  pet  a  cat  or  a  dui;  in  bcr  sight,  and  she  is  beside 
herself  with  rage.  Her  eves  dart  fire,  her  feather*  ruffle,  her  wing* 
dUtend.  she  ahools  from  her  perch  and  bite-*  the  c*t  or  dog  with  h«r 
t>eitk,     Ccaw  the  prorokiug  petting  of  her  rival  and  she  is  appeased. 

NotT  from  all  ibe  inquiries  I  could  make,  there  is  no  other 
principle  of  interpretation  possible  here,  but  jealousy.  Sug- 
gestion, imitation,  fear,  pwre  pugnacity,  or  desire  for  food, — 
all  or  any  of  these  are  inadequate  as  an  explanation.  And 
what  is  luost  conclusive  is  this  fact,  namely,  that  if  a  tlfattger 
should  pet  the  rival  cat  or  dog,  the  jealousy  reaction  is  not  as 
intensely  excited  as  when  the  favorite  mistress  of  the  parrot 
does  the  petting.  Something  like  a  rudimentary  affection  jeal- 
ousy must  here  be  present,  and  it  becomes  conceivable  when 
we  recall  that  the  parrot  by  virtue  of  its  grcgarions  nncvstxy 
is  an  extremely  social  bird,  "and  stands  at  the  very  top  of  the 
whole  feathered  world  for  the  development  of  its  intelligence." 

Proceeding  now  to  the  mammab,  we  are  at  once  confronted 
with  the  intense  sexual  jealousy  of  the  male  sperm  whales. 
'In  their  battles  they  often  lock  their  jaws  logetber,  and  turn 
on  their  sides  or  twist  about  an  that  their  lower  jaws  frequently 
become  distorted."  (8.  ch.  18,)  The  next  case,  cited,  is  from 
the  un^nlates,  an  unhandsome,  but  not  unconvincing  example 
in  the  pig.  It  is  taken  from  Robinson,  who  has  a  genius  for 
observing  homely  barnyard  facts.     (34,  p.  231.} 

"Wbca  •  pig  is  aloite  in  n  sty  he  will  often  take  bU  cicbIs  in  on 
indiderenl  and  leistitrly  manner,  and.  as  oftcD  a*  not,  if  n)>ui>dantl^ 
aopplied  with  'wash,'  be  will  leave  tome  Of  it  in  the  trongh  until  it 
becomes  atale  and  ancatulilc.  Bat  wlicti  icvcral  arc  domiciled 
(ogclher,  the  beautiful  Inllueiice  of  competlllou,  which  we  so  oflco 
Kimire  in  human  afiatrs.  comes  to  the  aid  of  the  farmer.  The  instant 
that  the  pnil  is  emptied  into  ibc  bog-tiougta  there  is  an  eager  ru*h  to 
the  apot,  eacti  pig  Ihruoting  it*  fellow*  atide,  and  plunging  it*  inoal 
deep  into  the  fluid  in  order  to  get  s*  inncb  property  as  possible  into 
the  otily  strong  room  be  know*  of  where  bit  goods  arc  in  peace." 
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Even  tbc  docile  sheep  shows  the  same  competitive  tcodeucy 
in  feeding.  Horses  are  very  susceptible  to  the  iofiuence  of 
pace  mnking,  and  they,  like  oxen,  *re  reported  to  be  jcitloti«  of 
fevors  of  fowl  or  aSection  Bbowa  to  companions.  (4.5.  p.  46.) 
Horse»  .sometimes  manifest  a  tendency  to  become  jeatons  *en- 
tincls,  in  a  manner  reminiscent  of  the  ancestral  herd  Ufc 
Thus  one  old  gelding  is  reported  to  have  made  himself  vigilant 
gtiardian  over  a  young  mare,  whom  be  never  left  while  graiing 
and  nbom  he  always  protected  from  other  horses.  Another 
horse  extended  his  guardianship  over  all  the  young  colu  in 
the  pasture,  and  though  otherwise  of  a  gentle  disposition, 
jealoDsly  repelled  all  intruding  horses  by  kidc  or  bite. 

Some  of  the  most  precious  examples  of  animal  jealousy  are 
doubtless  to  be  found  among  monkeys,  but  the  number  of 
trustworthy  observations  on  their  emotional  life  is  still  sadly 
deficient. 

LUul.  Schlpp  tn  h<i  M«iuolr8  (35,  p.  49J)  r«lHtes  of  a  Cuban 
moakey,  "lie  quite  nndetstands  tbc  me&nitig  of  ibakiiiK  hands.  .  .  . 
To-day  lie  had  been  ■  lonjt  lime  pUyiliK  with  bis  toy*,  takinfc  do 
notice  of  atiy  ouc.  Sutldenli,'  my  niothe-r  icmembertil  ibal  to-<lay  vai 
mjr  liirlhdsy  and  (for  the  6r»t  time  since  he  came  lo  the  houae) 
diook  hnndi  with  me  in  congratalatton.  He  immediately  bccaae 
v«ry  ftOKry  wllb  inc.  actetitned  and  chattered  and  threw  tlili>Ka  at  tut, 
beiDg  evidently  jealous  uE  the  attention  mf  mother  wa*  payinf;  me." 

R.  I..  Oftrnef.  in  hi*  book  on  Apci  and  Monkey*  (p.  163).  j(tvea  an 
amn*inK  ch»c  of  which  the  followitijj  is  a  condcoDed  acconnt; 

Aaron  and  Eliaheba  (male  and  female)  at«  aitlinf;  on  lopof  tbe 
abip  batch,  abtorbcd  in  KQawing  turkey  bonca.  Along  comes  a  bt( 
rival  ape.  Aaron  looks  up  in  aurpriae,  but  Rllaheba  bar<Uy  iiolicm 
him.  Big  Ape  lakes  scat  to  rij^bt  of  E.  {A,  being  on  the  left).  When 
Big  Ape  is  settled.  A  gets  ap,  walks  over,  and  crowds  in  between 
tbem:  then  the  Ape  in  turn  gets  np  and  deliberately  sits  011  (be  other 
aide.  This  performance  is  repeated  sis  or  eight  times.  A.  strti^ 
blows  Bt  his  rival,  but  in  a  bnlt  jocular.  cnibaTTnised  manner.  Re 
gave  no  signs  of  anger,  but  made  no  effort  to  conceal  hi*  {calouay," 

B.  D,  Cope,  in  the  AiueriCHn  Naturallat  (Oct.  t890),  related  a  cate 
in  a  chimpanzee,  who,  when  bis  keeper  intentionally  neglected  him 
at  feeding  lime  to  ibe  advantage  of  a  companion  monkey,  "sbowcd 
hi»  displeasure  by  pouting  the  Ifps,  and  finally  he  woald  ruth  from 
the  aide  of  the  keeper,  and  ihrowiiig  himself  on  his  back  would  give 
way  to  a  burst  of  jealous  rage.  He  kicked  bis  feet,  threw  slraw  lata 
tbe  air,  and  screamed  vigar«u«1y,  Ibe  wbol«  proceeding  resi-mbliDg 
what  we  sometimes  see  in  a  spoiled  child.  On  tbe  ofcr  of  reoew^ 
attention  from  the  keeper,  tbe  chimpanxce  was  pacified." 

It  is  fortunate  that  we  ha%'e  with  us  such  convenient  objects 
for  study  as  tbe  cat  and  Ibe  dog.  the  one  representing  excel* 
leotly  tbe  gregarious,  the  other  the  solitary  group  of  animala. 
The  dog  is  an  especially  valuable  specimen  from  our  staod- 
point.  since  he  is  so  expressive  of  his  emotions,  an  expressive- 
ness which  was  developed  for  its  utility  in  the  aboriginal  pack 
life,  and  bas  been  for  centuries  conserved  by  man.  Tbe  typical 
dog  is  by  nature  such  a  sympathetic  and  aSectionate  animal 
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that  lie  craves  sttcntion,  and  mere  indifTcrciice  or  neglect  is  a 
punish  me  11 1 ;  ofteu  be  loves  a  caress  better  than  a  biscuit. 
The  stimulants  to  dog  jealousy  aie  correspondingly  many  and 
various,  including  not  only  material  benefits,  but  attentions  to 
all  rivalii,  whether  canine,  feline,  or  human.  I  have  noticed 
signs  of  jealousy  even  at  the  bestowal  of  mock  afTectton  upon 
an  iuaDimate  object  like  a  chair.  A  fox  terrier  fiew  at  vis- 
itors like  a.sniull  fury,  becau.se  they  notice<l  to  his  neglect,  the 
cunning  tricks  of  a  rival.  Anctbcr  male  terrier  became  so 
dangerously  jealous  on  the  arrival  of  a  baby  into  the  house- 
hold  that  he  had  to  be  put  out  of  the  way.  Another  regarded 
a  pet  lizard  as  a  rival  and  was  so  keenly  jealous  that  the  mere 
mention  of  the  word  "VtiaTd"  would  rouse  the  dog  to  walk 
excitedly  about  the  room,  and  bark  for  as  much  as  tenminutcs 
at  a  time.  Still  another  dog.  who  was  on  friendly  terms  with 
a  kitten  when  both  were  left  alone,  would  interpose  if  the 
kitten  was  petted,  would  pick  her  up  and  deposit  her  outside 
the  range  of  the  caresser's  favor.  A  contributor  to  Science 
(Nov.  35,  1893}  reports  a  case  in  which  the  dog  did  not  deal 
so  gently : 

''My  brother  owned  one  (dog),  a  well  grown,  bright  fellow,  who 
WA»  uounlly  upon  excellent  terms  with  my  kiiieu,  but  »howcd  jealousy 
If  the  kitifti  was  petted  in  lii>  pmeitce,  Oii  one  occwsion  I  lield  the 
kitten  in  inv  armn  nnd  purpoiely  petted  uad  praUrd  it  wbtle  the  doe'* 
cyc«l:luillcaomlQoa»ly  at  l he  pretended  nejclcetof  hinitcH.  Sudilenly 
the  kitten  janped  from  my  arni*  to  the  floor,  and  before  I  could  intec< 
f«c  the  dog  hnd  leiied  aad  (bnken  the  life  out  of  it." 

Another  case,  to  all  appearances  as  decisive,  and  the  details 
of  which  I  was  able  to  get  directly,  soon  after  its  occurrence, 
may  be  quoted  here  for  its  trustworthiness  and  instruct  iveness. 

This  time  it  wa*  a  bandsotiic,  inalioKatiy-ced  Irish  setter  of  (ataou 
Btcho  »tr«in.  an  »ffeclion«te,  sensitive  ilog  who  lived  with  his  master 
from  t-nrly  puppyhood.  I'or  some  ten  years,  in  every  weather,  it  was 
his  h«bit  to  sccoiiiiiaiiy  his  miwtcc  iwlcc  s  day,  to  and  from  the  fttore, 
remaiaing  during  the  business  hours  near  or  under  the  mHster's  de«k. 
But  one  d.iy  n  very  young  Icitlcn  tuaved  into  tbe  store.  For  possibly 
three  weeks  it  renialnril  hidden  under  tlic  boxes  in  the  shop,  and 
then,  in  response  to  kind  tfeatment  and  food,  cautiously  and  gradually 
came  oat  from  behind  its  retreat.  During  this  period  of  coueealmeat 
the  dog,  Rea,  who  was  daily  in  the  siiop,  must  hare  known  the  pres- 
ence of  the  visitor  by  the  sense  of  sme]),  but  he  evinced  no  eictte- 
ment  until  ibe  kitten  had  aisumncc  euougb  to  sbow  itself  and  to 
play  about  hi*  ma*tcr'>  (cct.  The  klUeu  was  very  small,  unoHenslTe, 
and  timid  rather  than  pucnacious.  while  Rex,  it  should  be  inen- 
tioDcd,  was  ■  coatageous  ilog  who  delighted  in  chaaing  cats.  Tlie 
master  tedalned  ftom  HgK'*""i''t!  'ny  rei,entmclit.  treated  Rex  jtl  the 
usual  nianuer.  and  did  nothing;  to  tbe  kitten  beyond  feeding  it.  and 
ocoasionally  taking  It  up  in  bis  lap.  Bat  this  waa  too  much  for  Rex. 
Day  by  day  be  showed  clearer  sijcai  ot  hi*  diicomfitare.  snuBiiigja 
a  suspicious  URDBcr  and  watching  aakaDCc  (or  the  appearance  of  the 
kitten  as  toon  as  be  entered  tbe  store.    His  Bccastomed  position  was 
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antler  the  desk,  D«ar  th«  end  ol  ■  long,  narroir  «bop ;  but  day  bj  d«7 
«•  the  cat  emerged  from  iti  lecltuion,  he  made  a  gradual  retreat. 
Pinallr.  after  abont  two  wee  It  i  of  ihU  Kradnal  wftbdrawioK.  he  n(ii«td 
to  eater  the  8boi>  altoitelber,  and  remained  ontaide,  casliog  fnrtiTe 
glances  tbrongb  the  window.  Bnt  after  a  few  da^a  be  lurrendercd 
even  ihU  oatpont.  He  wooM  accompany  bt*  muter  every  day  ai 
ubuhI,  but  on  reachloK  the  nearest  corner,  filtr  j^arda  from  tbc  ttore, 
be  deliberately  stopped,  eyed  hii  master  till  ta«tde  ibe  door,  and 
then  turned  home.  Thin  wni  hi*  daily  behavior  for  a  loos  liinc, 
nutll  bi*  DiaAivr  K''*'c  away  tbe  cat,  and  urKe<t  him  back  into  th«  ahop. 
Tha»,  almost  at  gradually  an  the  kitteo  itself  emerged  from  tbe  bats' 

nund,  did   the  dog  retreat  from  a  position  he  had   held  lor  ycar«, 
lily  to  «utreu<Ier  it  completely  to  bla  Ingiorlous  rival. 

There  aie  many  interesting  questions  ari&iDg  in  connection 
with  mauifestatioDS  of  dog  jealousy.  \^1iat  is  the  earliest  age 
at  wliich  a  dog  shows  the  first  tin  misl  ale  able  .sign.s  of  jealotuy? 
Six  months  seems  to  be  a  conservative  opinion,  excepting,  of 
course,  the  slight  amount  of  jealousy  found  in  tbe  fighting 
plays.  What  breed  of  dogs  are  most  susceptible  to  jealousy  7 
And  why  ?  Is  there  any  difference  between  mongrels  and  pure 
strains  in  this  regard  ?  Dr.  Wesley  Mills,  of  McOiU  Uoi\-er* 
sily.  Montreal,  in  an  interesting  letter,  from  which  I  take  tbe 
liberty  of  quoting,  has  some  observations  on  tbe.se  points  based 
on  tfide  experience  with  cat  and  dog  psychology. 

"I  think  Ibe  Irish  setter  rank*  bigb  in  aSection,  but  whether  tbt 
collie  be  tnoie  affcctiooete  than  other  dogs,  be  it  certaialy  above  all 
Ottaers  the  dog  of  his  master,  and  aomclime*  of  one  master,  that  is  to 
Bay,  be  never  beeotiies  attached  to  a  aecond  tnaalei  a*  to  tbe  llrvl. 
Collies  are  aUo.  perhaps,  the  most  jealous  of  all  dogs.  I  had  in  my 
own  kennel  some  years  ago  a  very  remnikable  intlance  ol  thia  A 
youux  collie  which  came  iuto  my  possesfiiou  when  ten  months  old,  is 
the  course  of  a  year  or  so  developed  such  jealousy  that  scarcely  • 
stUKle  dog  in  the  large  kennel  I  bad  dared  lilt  up  his  head.  To  such 
«  pasa  did  niatters  come  that,  allbougb  tbe  doK  was  a  valuable  one, 
both  as  regards  breeding  and  intelligence,  1  was  obliged  to  part 
with  him. 

"  The  chief  diflerence  between  moDgrel  doc*  and  pure  l>r«ed  dogs  I 
can  belt  express  by  sa;  inx  tl"'  ■  pure  bred  animal  is  often  a  gentle* 
msii  ami  a  speciali'.t.  wbiUt  the  inon^'el  may  be  compared  to  a  sortol 
a)ack-o(-«11-Irades  with  coDsidcrnhte  Jnlc]llRcncc  and  comparatively 
little  refinement  of  feelings.  Tbe  pure  bred,  I  tbitik.  (eels  more  than 
tbe  mongrel,  but  whether  he  is  more  jealous  I  hesitate  to  say.  Tbe 
subject  is  ooinpltcated  by  manv  eousidcrniioii*  iiivoleed  really  ia  ibc 
above  general  lines  of  distinetton. 

"  My  ohtcrvatioas  on  cats  arc  not  so  nnmerotu  aa  on  dogs;  bat  I 
have  little  duubt  that  tbey  arc,  to  some  cxlrot  at  least,  jealous,  tboagb 
ceitainly  not  to  tbe  same  degree  a*  dogs." 

To  consider  a  moment  this  question  of  cat  jcalonsy.  The 
est,  it  mu^tt  be  remembered,  is  not  a  social  animal  like  the 
dog,  a  difference  which  is  important  from  oar  view  point, 
and  expreftws  itself  in  many  ways,  e.g.,  behavior  in  eating. 
Qtioting  from  Robinson  (34,  p.  339). 
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"  The  way  in  which  ■  cat  takes  its  (oo'I  Is  •  «urc  si'Kti  that,  in  1(* 
natural  state,  it  U  not  ia  ibe  habit  of  asaociatiiiB  with  Ki'eeitir  conipaii- 

■■•  Whet)  given  souiethiug  to  eal,  it  first  cbtcIuIIj  sntelU  the 
el.  then  takes  it  iu  n  deliberate  aud  gingerly  way  and  *ita  down 
to  finish  it  at  leisure.  Thete  is  none  of  that  inclmntion  to  snatch 
huililyat  aiij  food  held  before  it,  which  we  observe  cvcd  in  well- 
trained  iIoks  :  nor  iloes  H  cat  seem  in  any  hurry  to  slow  its  tjoods  lo 
the  one  place  where  thieving  rivals  cannot  interfere  with  them. 
Indeed,  no  greater  contrast  in  nntnral  table  manners  can  be  observed 
anywhere  than  when  we  turn  from  the  kennel  or  pi^ty  and  watch  Ibc 
dainty  way  in  which  a  cat  takes  its  meals." 

This  diSereiice  in  Teeding  babiu  is  fundamental  and  very 
interesting.  In  the  matter  of  sextial  rivalry  possibly  the  est 
shows  a  greater  development,  while  in  part-ntnl  protcciion 
there  is  no  great  diflFerence.  The  jealous  pioprictary  and 
hoarding  propensities  inatiifested  by  nearly  every  watchdog  are, 
however,  largely  lacking  in  the  cat.  In  matters  of  affection, 
in  spite  of  its  proverbial  'cat  love,"  the  cat's  conduct  often  resem- 
bles that  of  the  dog.  Jealousy  is  aroused  in  the  same  general 
manner,  but  with  less  frequency,  by  caressing  another  est, 
dog  or  human  rival.  Occasionally  cat  and  dog  in  the  same 
hou%bold  are  mutually  and  reciprocally  jealous  of  csch  other. 
If  Lindsay  can  be  trusted,  a  mother  cat  may  torment  by  biting 
and  cuEBng.  and  even  kill,  one  of  its  own  offspring  which 
happens  by  its  cuteneis  to  attract  all  the  attention  to  itself 

The  writer  was  able,  as  in  the  case  of  the  dog,  to  get  trust- 
worthy details  in  regard  to  one  instructive,   if  not  typicnl, 
.  example  of  cat  jcaluusy. 

This  cat  wa«  a  atnrdy,  black,  double-pawed,  mate  asimal,  eleven 
I  Maud*  in  wetKbt,  ol  aSeclionate  disposition,  tiT«ly  aiid  nervous. 
Adopted  when  two  months  old,  a  lean,  pitiable  lookinj;  Vilten,  he 
grew  up  under  enviable  attentions.  Sav«  Mrs.  X  ,  bis  uiisircsa.  'I 
tended  hiui  a*  well  sa  a  child,  gave  h{m  a  batli  aa  reguUrly  an  I 
w«uld  a  child.  He  took  the  plucc  of  n  child  to  me;  but  when  the 
baby  waa  bom  eTcivthinK  was  chanKcd  for  ine.  I  didu't  hnve  time 
(or  the  est  any  lojiifit.'  It  should  be  tncnlioucd  nUn  thm  the  kitten 
was  uuiexed  when  about  three  or  fonr  months  old,  thxt  he  had  little 
aocicly  with  others  o(  his  kind,  and  that  most  o(  bis  whole  eaiitence. 
ctnoliocHi  aud  material,  cctitcrid  about  the  home  and  flboul  Mr.  and 
Mra.  X.,  who.  as  Htaled,  treated  him  like  a  child.  Alt  this  would 
have  an  effect  on  the  cat's  psychology  and  help  explain  his  tubceqtient 
beharior.  When  the  baby  was  a  day  or  two  old.  the  cat  anitfcd  up  » 
the  cot  where  tt  lay  wrapped  up  In  a  shawl.  Tbe  eat  soon  bt^an  to 
growl  ominonaly,  to  spit,  and  made  siKns  ol  cuSuk  it,  but  was  pre- 
vented,  and  then  ran  to  Ibo  door  and  importuned  to  Kvt  out.  After 
that  experience  the  cat  would  no  longer  stay  in  the  house  as  a  regu- 
lar, peaceable  pet.  and  hi*  behavior  was  visibly  changed.  He  would 
•carccly  allow  Mrs.  X.  to  pet  him  auy  uwrr.  and  would  tiQt  permtt 
her  to  lake  him  np  in  her  arms.  Whenever,  for  any  reason,  Ihe  baby 
became  the  centre  of  attention,  he  suddenly  went  to  the  door  and 
mewed  to  be  let  out.  I^ct  the  baby  cry  and  he  became  reatle"-  I( 
the  door  was  not  immediately  opened,  he  pawed  at  it.  and  raised  h>a 
voice  to  a  bowl,  awiabed   bi*  tail,  and  lo  persisted  tliat  for  very  nnl- 
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HDCc  the  door  was  opened.  'Hi»  sctloes  ladlnted  dlteomiiUit 
ratber  lh>n  cBge  or  grief.  Once  ant,  be  made  for  the  neighbot'* 
bdro,  whfre  Mr.  X.  worked.  When  Mr.  X.  retnfncd  (roin  bin  woik, 
the  cat  fallawed  him  home,  bat  never  to  renikio  loog.  With  time  he 
grew  niflre  and  more  reluctant  either  to  foUowor  to  stay,  and  accom- 
psnied  Mr.  X.  only  b«ll  way  home,  h'iiially  he  dtaappeared  altA- 
gether.  But  prior  to  hi*  final  diiap  pea  ranee,  there  vrsa  an  evtat, 
which  iuctcuiei  (or  u*  ikc  valae  of  tnif  caae.  When  the  baby  ■•• 
(our  months  old,  the  moiltci  left  for  a  Tittl  and  remained  away  nine 
weeks  (bji  if  on  parpoac  of  experiment  to  pnt  this  iatcrc«tlnK  cam  to 
a  lc»i!).  The  cat  rcuponded  to  the  teit,  carae  b<u:k  and  reanmed  the 
even  tenor  of  his  previous  peaceable  way*.  But  on  the  return  of  bit 
baby  rival,  the  place  a|;ain  became  Intolerable,  and  be  descried  It 
completely,  as  related. 

Nature  and  Function  of  Animal  Jfalottxy.     With  these  exim- 

flies  before  us,  &  fuller  discussion  of  the  character  of  sDtmal 
ealonsy  is  possible.  We  defined  jealou^iy  as  arisiti^  from  a 
conflict  of  interests  (rivalry).  Now  maDifcstl>-  in  Biiimals,  the 
coufltctittg  interests  are  not  reflectively  considered  or  compara- 
tively perceived;  in  other  words  we  do  not  have  that  higher 
reflective  emotion  which  man  can  boast,  but  have  itistead, 
HOmethin);  more  atitoninlic,  sonietbing  direct  and  ItLilinctivety 
inherent  in  the  organism;  wc  have,  to  use  Baldwin's  temiit, 
orRaiiic  or  instinctive  eiiioiion.  At  bottom,  however,  all  feel- 
ing in  man  as  well  as  in  animals  is  instinctive.  Admitting;  the 
cooccpt  of  evolution,  we  can  by  no  distinction  divorce  anintal 
from  human  emmion.s.  We  mu.*t  infer  that  the  feelioR  life  of 
beasts  is,  in  some  dim  way  at  least,  like  our  own.  The  impene- 
trability of  consciousness  forbids  our  saying  or  thinking  any- 
thing vcr>'  different. 

If  Xalure,  by  some  Utopian  adjttstment,  had  allotted  bnt 
one  male  to  every  female,  given  ench  pair  its  measure  of  land, 
air  and  sea.  and  then  put  up  cordons  protecting  every  family 
from  every  family,  the  rich  life  of  feeling  would  never  have 
developed.  Under  such  an  arrangement,  the  specific  instinc- 
tive activities  might  all  exist  just  as  now;  the  animals  would 
be  hungry,  would  breed  and  rear  their  young,  but  mere  Car- 
tesian mechanism  wotild  suffice.  Jealousy,  of  all  thing*,  Korely 
would  not  exist,  for  it  is  unthinkable  without  strife.  It  is  pre- 
cisely because  Nature  established  no  such  quiescent  equilib- 
riam.  but  thrust  her  beasts,  birds  and  fish  into  a  rivalry  where 
vigilance  was  often  tbe  price  of  survival,  that  jealousy  appeared 
upon  this  earth,  and  apiicarcd  csrly. 

Says  Morgan,  "Whatever  maybe  the  exact  psychological 
nature  of  the  emotions,  it  may  Ik  regarded  as  certain  that  they 
introduce  into  the  conscious  situation  elements  which  con- 
tribute not  a  little  to  tbe  energy  of  behavior."  Indeed,  is  not 
this  the  very  reason  for  their  existence,  at  least  in  the  animal 
world?    Darwin,  once  or  twice,  seems  to  go  even  farther  in 
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[the   altribtiUoii  of  utility  to  the  emotions  of  pURnacily  and 
f  jealous)',  for  he  s|>cnks  of  them,  not  only  as  being  tlie  corre- 
lates of  male  sex,  strength,  and  beauty,  but  as  having  a  causal 
effect  in  producing  the  secondary  (male)  sex  characters.     (8.) 
The  various  emotions,  then,  are  allies,  which  the  agency  of 

»tiatural    selection   has   furnished   to  stimulate   and   intensify 
instinctive   behavior.     Of  two  candidates   for  survi^'al,  both 
equally  equipped  with  the  biological  modes  of  action,  that  one 
who  bad   the   better  psychi^liigicai  equipment  in   the  way  of 
H  feelings  to  energize  his  action  would  win  the  palm  of  existence. 
Hju  a  state   of  rivalry    between  individuals  and   species   the 
H  possesr^ion  of  mere  ability  to  eat  and  to  pair  could  not  insure 
B  existence.     Vigilance,  combined  with  pugnacity,  was  the  pre- 
^P  requisite  of  survival,  and  those  creatures  who  had  the  least 
amount  of  vigilant  jealousy  suffered   the  'stern  fate  of  elimi- 
nation.'    Viewed  broadly,  jealousy   seems  such  a   necessary 
psychological   accompiiniment    to    biological  liehavior,  amidst> 
competitive  struggle,  that  one  is  tempted  to  consider  it  gencti-^ 
cally  among  the  oldest  of  the  emotions,  synonymous  almost 
with  the  will  to  live,  and  to  make  it  scarcely  les-s  fiipdamental 
than  fear  or  anger.     In  fact,  jealousy  readily  passes^to  anger, 
and  is  itself  a  brand  of  f^ear. 

Rtlaiion  of  Jealousy  to  Other  InstiH£ls.     Wc  have  spoken  of 

¥alousy,  both  as  au  instinct  and  as  an  instinctive  emotion. 
he  latter  term  may  be  more  satisfactory,  becau.w  'iniitinct' 
connotes  some  specific  biological  activity,  whereas  jealousy 
rather  sugge>t.-<  a  general,  pla.itic  hiore  of  emotional  stimulant. 

»In  a  few  cases,  however,  the  principle  of  jealousy  .'vems  to 
have  crystallized  into  a  definite  instinct.  The  queen  hive 
bee  is  pO!«cs.sed  of  an   instinct  which  drives   her   to  destroy 

•  the  female  cells  before  they  arc  hatched,  to  forestall,  a*  it 
were,  future  rivalry.  The  common  tomcat  has  been  known  to 
Strangle  the  males  of  his  own  litter,  when  they  are  but  a  few 
weeks  old,  long  before  they,  his  potential  competitors,  arc 
mature.  A  fledgling  cuckoo  will  eject  eggs  and  nestlings 
from  the  home  of  its  foster  parents.     Again,  jealousy  is  par- 

Iticularixed  in  the  sense  that  the  most  critical  situations  bring 
it  out  most  strongly,  and  there  is  always  a  special  incremeutj 
at  the  pairing  and  breeding  seasons.  j 

Jealousy,  iv*  we  have  indicated,  is  closely  connected  with  tb 
proprietary  instinct  in  general;  it  is  related  not  only  posiiivel 

•  with  the  desire  to  appropriate,  but  negatively  with  the  capacit; 
to  feel  imminent  and  actual  disappropriation.  Letoutnea 
makes  both  envy  and  jealousy  an  exacerbation  and  outgrowtl 
of  the  instinct  of  properly. 

The  relation  which  jealousy  bears  to  instinctive  sympathy, 
would  be  fruitful  to  trace  out  in  detail.     Sympathy  was  devel- 
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oped  like  jcskiosy  as  an  organic  emotion,  which  fortbered  the 
snrvival  especially  of  gregarious  animals.  Unlike  sympathy, 
jealousy  is  anti-social,  but  not  without  having  a  place  in  the 
economy  of  things.  "As  a  complication  of  sympathy,  also 
considered  as  instinctive  in  animalii  (jealousy),"  says  Baldwin, 
"would  seem  to  be  a  necessary  outcome  of  the  law  of  utility, 
for  the  dog  whose  sympathies  for  another  bad  no  such  modifi- 
tation  would  stand  by  and  pcti.sh  while  others  lived,  whenever  1 
the  competition  foT  food  was  sharp.  His  delight  would  be  to  \ 
see  others  eat."     (i,  p.  235.) 

In  the  course  of  events  it  is  likely  that  individuals  arow 
who  had  a  Quixotic  fund  of  jealousy,  disproportionate  to  their 
interests;  hut  these  would  iKri.sh,  and  iu  many  species,  natural 
sclccltou.  to  check  such  unsymmctrical  dcvcloptncnt  produced 
the  instinct  of  caution  and  bash/ulnesi.  Just  as  jealousy  may 
be  considered  an  antidote  to  oflset  the  disadvantages  of  an 
overdeveloped  sympathy,  so  bashfulness  and  caution,  which  are 
a  differentiation  of  fvar,  can  Iw  regarded  as  a  counterpoise  for 
a  too  aggressive  jealousy.  That  peculiar  form  of  boshfulncss 
found  in  the  female  and  called  coynea,  ou  the  other  hand,  may 
be  regarded  as  a  stimulant  to  jealousy. 

Another  influence  which  has  been  of  great  importance  in 
otTsciting  and  reducing  the  scoj^e  and  strength  of  jealousy  is 
the  instinct  of  mutual  aid.  which,  as  Kropoikin  has  pointed 
out,  is  a  factor  in  e^xiluiion  ou  a  par  with  mutual  struggle.  It 
is  the  latter  which  favors  the  growth  of  jealousy,  while  with 
the  former  are  associated  the  amenities  of  sociability,  and 
peacefulness.  To  quote  a  few  examples  from  Kropotkin's 
work:  'The  little  Egyptian  vultures  live  in  close  friendships 
They  play  in  bands  in  the  air;  they  come  together  to  spead 
the  night,  and  in  the  morning  they  all  go  together  to  search 
for  their  food,  and  never  does  the  slightest  quarrel  arise  among 
them.'  "Pehcans  fly  to  their  resting  place,  always  the  same 
for  each  flock,  and  no  one  has  ever  seen  them  fighting  for  the 
possession  of  either  the  bay  or  the  resting  place.'  "Sparrows 
announce  and  share  food.'  Life  in  animal  societies  even 
develops  'a  certain  collective  sense  of  justice  growing  to  become 
a  habit.'  (29,  pp,  33-24,  53-59-)  "Separate  groups  of  pen- 
guins have  separate  resting  and  separate  tishing  abodes,  and 
do  not  fight  for  them."  Bank  swallows  are  very  congenial, 
even  when  there  arc  more  birds  thou  re.sting  sites.  The  migra- 
tion of  birds  also  furnishes  fine  examples  of  co-operation  and 
sympathy. 

Adolph  P.  Meyer,  a  sympathetic  but  careful  sttKlent  of  bird 
life,  writes  of  the  white  throated  sparrows  (during  migration) 
w  follows:  "They  are  about  the  most  loving  and  peaceful 
birds  I  know, — like  the  swallows  but  with  more  'soul  life.'     I 
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can  imagine  no  more  impressive  scene  of  loving  tenderness 
than  a  flock  of  white  throats  cnddling  tOg;ether  in  n  hrushheap 
at  eventide  and  with  soft  brooding  notes  of  cozy  compauioDsbip 
going  to  rest  for  the  night.  Tbia  .scene,  and  their  rather  son 
trcmuloQs  song,  have  so  endeared  them  to  nic  that  I  can  hardly 
imagine  white  throats  ever  to  be  jealous." 

Here,  then,  in  sociability  and  mutual  aid  we  see  the  other 
side  of  the  shield;  but  jealousy,  however  anti-social  it  may  be, 
retains  a  function  in  zoological  economy;  namely,  to  conserve 
the  individual  as  against  the  group.  It  is  Nature's  great  cor- 
rective for  the  purely  social  emotions. 

In  this  connection  arises  the  ititereiiting  question,  whether 
solitary  or  social  animals  have  the  greater  development  of 
jealousy.  The  question  is  complicated  by  the  fact,  as  Rropot* 
kin  has  pointed  out.  that  "it  appears  probable  that  apart  from 
a  few  exceptions,  those  birds  and  mammals  which  are  not  gre- 
garious  now,  were  living  in  societies  before  man  multiplit-d  on 
the  earth  and  waged  a  permanent  war  against  them  or  destroyed 
the  sources  from  which  they  formerly  derived  food."  (29, 
p.  52.)  H  seems,  also,  lliat  solitary  animals  will  combine  on 
occasion,  as  lions  in  hunting.  Crcgariousness  increases  the 
general  amount  and  exprctiivcness  of  emotion,  and  develops 
sympathy  and  sensitiveness;  this,  combined  with  the  fact  that 
social  animals  are  more  frequently  confronted  by  rivalry  situa- 
tions, would  tend  to  the  conclusion  that  they  are  more  jealous. 
They  surely  have  more  capacity  for  afiedion  jealousy,  as  wit- 
ness the  parrot,  crane,  and  dog,  and  we  have  already  referred 
to  the  jealousy  of  canine  *table  manners.'  In  regard  to  sexual 
rivalry  there  appears  to  be  no  such  difference.  The  number 
of  cais  observable  exceeds  the  number  of  dogs,  and  the  fact 
that  they  are  much  less  frcqueiUly  crwiitcd  with  jealou.sy  is 
significant. 

Mutual  aid  within  a  gregariou.t  group  by  no  means  excludes 
the  operation  of  mutual  struggle  with  its  attendant  jealousy, 
and  Kropotkin  himself  cites  the  quarrelsomeness  of  the  social 
rats  in  our  cellars,  and  of  the  socinl  morses,  which  are  prone 
to  fight  for  the  possession  of  a  sunny  place  on  the  shore. 
Moreover,  it  should  l)e  noted  that  tlie  operation  of  the  mutual 
aid  law  is  confined  within  n  group,  or  a  icpecics.  and  does  not 
prevent  but  often  intensifies  the  struggle  between  groups  and 
species.  Thus  sparrows  may  share  food,  but  they  will  fight 
with  Sercejcalotisy  to  keep  a  domain  free  from  strangers. 

The  Fa€(or  0/  Srx,  like  that  of  sociality,  U  difficult  to  eval- 
oate.  In  the  matter  of  food  rivalry  its  infiuence  is  slight 
or  nothing.  In  sexual  rivalry,  jealousy  is  largely  confined  to 
the  male,  except  in  such  few  cases  like  the  cassowary,  men- 
tioned by  Darwin,  'where  the  female  takes  the  lead  tn  coart- 


ship,  and  plays  tb«  part  of  the  tnale  throngliotii.  exbibitms 
all  the  worst  of  his  passsioas.  such  as  rivalry,  jealousy  and 
ferocity,  the  rivalry  and  jealousy  leading  to  frequent  tuttles 
for  the  possession  of  the  male.'  But  whatever  effect  the  nut- 
iog  season  may  have  in  increasing  the  jealousy  of  the  males, 
this  is  partially  compensated  for  by  the  demands  which  the 
breeding  season  usually  makes  on  the  female  in  watchtnj;  ot-er 
and  protecting  her  young.  Finally,  tt  is  well  to  note  that 
jealousy  is  exhibited  iu  nnsexed  animals, —  emasculated  cats, 
spayed  bitches  and  gildings. 

Rxpreaion  of  /inintal  Jeahusy.  There  are  two  character- 
istic mode»  in  which  animal  jealousy  expresses  itself, ^-exdta* 
tion  of  the  creature,  or  depression.  Just  as  tn  the  social 
human  there  is  what  has  been  ddlnl  "a  sense  of  other  pcreons,' 
so  in  the  higher  animals  there  is  "a  consciousness  of  kind,' 
and  an  instinctive  sense  of  a  rival's  presence.  The  experience 
may  be  momentaty  or  prolonged;  if  it  is  colored  with  tbe 
proper  stcnic  or  asthenic  reactions  we  have  jealousy.  A  worm 
is  thrown  to  a  couple  of  Lloyd  Morgan's  chicks.  "Instead  of 
quietly  ond  leisurely  dealing  with  the  worm  in  accordance 
with  its  special  meaning  as  it  (a  chick)  does  when  there  is  no 
rival  in  the  field,  the  chick  dnrta  at  it  and  bolts  with  it  id 
accordance  with  the  special  meaning  which  its  neighbor's 
presence  under  such  circumstances,  has  actiutrcd.  And  this 
difference  is  in  the  conscious  situation. — the  interest  of  which 
U  centered  in  the  companion." 

In  the  lower  and  wore  usual  forms,  the  expression  of  jealousy 
is  of  this  positive,  aggressive  nature.  First  comes  the  percep- 
tion of  the  situation  of  rivalry,  and  then  with  instinctive 
promptness,  for  the  reaction  is  organically  ingrained,  the 
bucks  lock  boms,  the  chicken  bolts,  the  finh  makes  a  lunge, 
etc.  There  is  an  instan  tan  eons  toning  up  of  the  muscular 
system;  the  heart  beats  faster,  blood  sets  to  the  bead,  breath- 
ing accelerates,  tbe  eyes  kindle  and  the  whole  organism 
tingles  ready  for  onslaught.  If  the  onslaught  imm^talely 
follows.the  jealousy  passes  into  lage  and  we  have  the  jcalons 
rage  or  raging  jealousy;  if  not,  we  have  what  appears  to  be  a 
painful  state  of  'obstructed  conation,'  of  'thwarted  impulses.'  of 
nascent  fear  and  anger,  or  of  vigilant  preparedness. 

As  the  situations  become  more  complex,  and  as  the  animal's 
emotional  nature  becomes  more  highly  developed,  the  jealousy 
reaction  is  not  always  simple.  Take  dogs,  t.  g.  Tbe  man- 
ager of  a  Pennsyh-snia  kennel  writes  me  as  follows:  "The 
different  modes  of  expressing  jealousy  by  dogs  and  other 
animals,  we  consider  depends  on  the  dispasitionofsaid  animals 
entirely,  as  you  will  find  almost  as  many  different  dispositions 
In  animals  as  yon  will  in  persons.     Through  jealousy,  a  dog. 
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for  instance,  if  he  be  of  an  aggressive  natarc.  may  become 
vcr>'  much  so  toward  ihe  object  of  his  discomfiture,  but  if  he 
is  of  a  tender  nature,  and  mucb  devoted  to  his  master,  he  may 
through  jealousy,  just  sit  and  cry  or  go  away  aud  mope  by 
htnuelf  over  his  grief  and  iu  some  cases  rcru-sc  to  cat." 
Almost  any  one  can  substantially  verify  the  statements  of  this 
ob»er\'er.  We  should  insult  the  psychology  of  the  dog,  if  wc 
expected  the  same  stereotyped  jealousy  reaction  in  the  ponder- 
ous maiitiOr,  the  leisurely  spaniel,  the  dainty  lapdog,  the  ner- 
vous terrier,  and  sensitive  collie.  Moreover  the  individual 
differences  in  specimens  within  the  same  variety,  yes,  Ihe 
same  litter,  are  marked.  Auger  symptoms  are,  naturally,  the 
most  common  and  need  not  be  reviewed,  but  in  addiilon  to 
angry  biting,  etc..  we  have  whining,  howling,  whimpering, 
moaning,  subdued  barking,  pawing,  nibbing,  reireatitig,  ner- 
vousness.  nosing,  s<}Utrming,  restless  pacing,  frisking,  perform- 
ing of  tricks  as  though  to  attract  atteuliou,  interposing  with 
paws,  slinking,  hiding,  crnwding,  licking,  swallowing  (appar- 
ent lump  to  throat),  dropping  of  head,  tail  and  body,  rolling 
of  eyes,  loss  of  appetite,  moist  eyes,  tears, — aud  cumhinations 
of  expressive  movements  difficult  to  describe,  but  which  are 
popularly  made  to  indicate  moping,  despair,  dejection,  sorrow, 
sulking,  etc. 

The  group  of  depressive  s>'mptoms  taxes  our  power  of 
explanation  more  than  the  excited.  To  say  that  the  former 
show  wounded  feeling,  or  slighted  affection,  perhaps  connotes 
too  much.  Yet  they  plainly  bespeak  a  painful  emotional 
state.  Skye  terriers  (one  of  the  mo»t  jealoas  breeds)  have 
been  known  to  shed  tears  freely,  and  iostaaces  of  dogs  pining 
away  from  grief,  tu  such  cases  are  reported.  (14,  p.  181.) 
That  they  refuse  food  is  beyond  doubt,  and  I  have  known  of 
at  least  one  dog  with  ample  opportunity  to  eat,  who  grew 
fatter  as  soon  n»  his  rival  left  the  pIrmi^ses. 

An  interpretation  of  animal  jealousy  will  be  attempted  in  a 
future  dectiou,  where  the  genetic  development  of  this  feeling  ia 
traced.  Teulatively,  it  may  be  said  that  if  animal  jealousy 
cannot  be  reduced  to  anger  and  fear,  it  at  least  conlaina  these 
OS  prominent  element!!.  In  the  most  rudimentary  form  jeal- 
oosy  is  almost  indistinguishable  from  pugnacious  anger.  In 
Ihe  more  developed  type  represented  by  the  dog  who  cries, 
whose  whole  demeanor  is  one  of  depression,  wc  are  at  the 
other  pole,— anger  has  given  way  lo  fear,  which  is  one  of  the 
most  depres.sive  of  feelings.  If  fear  is  made  to  include  not 
only  terror  and  timidity,  but  abo  the  feeling  of  helplessness, 
and  the  sense  of  loss  or  defeat,  it  proves  a  stilt  more  useful 
principle  of  explanation;  and  the  expressive  movements  mani- 
fested in  depressive  jealousy  become  thereby  more  comprehen- 
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Bible.  They  may  then  be  Interpreted  its  remnants  of  whil 
were  once  utility  reactions.  Slinking,  hiding,  rctFcattag  and 
fiutking  represent  the  fleeing  to  Nitcty  from  a  feared  or  victo- 
rious nval;  cronching  is  s  sign  of  submission;  the  drawing  in 
of  ears  and  tail  was  once  a  highly  serviceable  attitude  when  in 
danger  of  toolh  atid  ontl;  wbioing  and  bowling  are  the  lan- 
guage cry  of  distress;  while  the  restless  and  askant  eyes,  so 
characterisiic  of  jealousy  even  in  man,  arc  reminiscent  of  the 
furtive,  hurried  gUinces  at  a  pursuing  or  prowling  foe.  There 
are  border  line  cases  where  the  askunt  eyes  bespeak  anger 
rather  than  fear,  where,  by  bis  nervous,  embarrassed  behavior, 
the  dog  seems  hardly  to  know  whether  to  By  at  or  from  his  rival. 
Which  again  goes  to  show  that  we  arc  dealing  with  a  plastk 
anger-fear  psychosis. 

However  complex,  in  its  higher  siatet,  hnman  jealousy  may 
be,  it  will  always  be  found  to  bear  'the  stamp  of  its  lowly 
origin;'  and  will  become  more  conipTeben.ttble  in  the  light  of 
its  pedigree.  It  is  significant  that  in  the  prehuman  jealousy 
just  surveyed,  there  are  revealed  the  same  two  large  types 
which  the  emotion  assumes  in  man;  the  exciled  and  the 
depesMve, — frhe  jealousy  which  is  angry  and  the  jealousy 
which  su^TS^ 

II.      THB   PRYCHOIXKJY  of  HtTM&N  JBAL003Y. 

There  seems  to  be  something  uuiuvitiug  orsini.«er  about  the 
theme  of  jealousy.  Stanley  in  his  comprehensive  400  pagesoo 
the  Evolutionary  Ps>'chology  of  Feeling  does  not  so  much  as 
mention  the  word  jealousy.  Ribot  deplorci  the  scanty  Utcratan 
on  the  subject,  but  himself  de^■otes  only  a  few  sentences  to  it 
in  his  book  on  the  emotions.  James  dismisses  it  with  the  one 
line  namely,  '"Jealousy  is  unquestionably  an  instinct."  Even 
I>3nvin  has  little  to  .^y  on  the  matter.  While  anger  and  fear 
have  received  considerable  treatment  jealousy  does  not  even 
have  a  monograph.  Yet  this  feeling  is  both  biologically  and 
psychologically  interesting,  and  is  tadcn  with  practical  impor- 
tance for  criminology,  sociology,  and  even  j>edagogy. 

A  questionnaire  was  issued  last  year  by  the  writer  for  secut* 
ing  certain  data  upon  which  to  build  some  genetic  and  psycho- 
logical  interpretation   of  the  subject.     The  syllabus  follows: 

A.  Tkf  rMt  whUh  tnvy  and  Jealouiy  hav* played  in  yvMr  ti/e.  Give 
a  running  accouul  >>aflcil  on  tclro»ppctfon  hu<1  the  teatimony  oi  your 
parent*,  deacribiiiK  the  manifcilationt  of  envy  And  jcaloosy  In  (t) 
Infancy.  (3)  ChiMhoo<1.(3)  Adolcteiic*.  Makes  loll  list  of  tbe  IbJnRi 
wbicb  bnve  promjjtcd  your  tuvy  or  jcstoaty  (not  omitttBK  the  most 
liirial)anil  then  seln't  o  (cw  specimen  cases  lot  (rnuk  expcMitioo. 
Tell  at  wliat  »Kc  outlxcaki  first  nppcuTed,  nUcn  uioit  frequent  and 
InlenM.  how  long  ibey  iMtrd,  how  they  felt,  how  they  were  appcMed, 
what  action*  they  led  to,  etc.    Hare  yon  ever  felt  eavloaa  or  lestoiM 
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of  the  opporilc  sex,  or  a(  p«r*oiis  in  litcralurc  ot  hiatoryf    How  do 
you  feel  towaid  •  peraon  whom  yon  know  to  be  jestoui  of  yon  ? 

B.  Envy  and  jtalouiy  as  ibsentd  in  oiktn.  Describe  mcBii, 
malidou*  things  douc  by  liifitnts,  children  or  youth  from  jcslouty 
(such  as  destruction  o(  toys,  siiJitchiug  sweet  meats,  slapping,  spiuinn. 
injuiing  clothes,  dtsfiguicmeDis.  Ijihk  nccnintions.  etc.).  A  dctnilcd 
dcKcriptioBof  »omef<ifikiug  liicidcTit  wiil  he  especially  Tsliuble.  De- 
Mfihe  niso,  if  noticed,  te&s  aggressive  manifestations  like  snlMng, 
crying.  !iidii){;,  etc.  Mention  the  occoiiou  for  the  jetlousy,  the 
appioxiiiiate  age,  niid  llie  «cx  in  ench  cabc.  In  the  ab»enc«  of  overt 
acts  are  yon  alile  to  detect  envy  or  jealousy  ?     How  ? 

Give  cnscs  of  'clasi  jcalouHy'  which  you  hove  vtKa  between  gronps 
of  cblldieu  (wnrd«,  uctg  boor  hood*,  i-itecU,  cluba,  etc.),  betw««a 
cfanrcbes.  societies,  busliww  or  oth«r  corporations,  cities,  famlllos, 
etc. 

Add.  if  poMJble,  ob»erva(ioiiB  of  'jealouiiy'  in  lower  animals,  filaling 
sex,  clrcumstancvs,  outward  t'xprestlon,  actions  prompted,  etc. 

C.  An  imtrospeetive  dticriphon  of  the  staU  of  Jealousy  at  yo»  «vw 
know  it.  Tell  exactly  bow  yon  feci  (which,  if  any,  of  the  following 
feelinjis  are  present'  ftnger,  anxiety,  Krief,  rancor,  self  pity,  fear, 
mortilication.  de*irc  to  injure 'i  Tell  liow  the  attack  comes  on  (slowly 
or  suddenly ) ;  whcti  most  ttkclj  to  occur;  how  long  ll  lasts ;  whether 
Ibe  same  attack  recurs  often  ;  whit  impniies.  wliat  thoughts  Inspired. 
Describe  all  outward  or  inward  expression,  if  any  (flusbina,  palinK. 
chtH,  sweating,  changes  in  mnscle  tension,  scowling,  grindiiig  of 
teeth,  movements  of  eye«  and  tongue,  clenching  of  fitts.  attitude*  of 
body,  stamping,  etc.).  Bow  do  vou  feel  after  nu  attack?  Do  yon 
exercise  any  means  of  control,  and  with  what  success? 

In  what  reipcci«  was  the  state  of  jexlousy  difltreut  when  you  were 
a  child? 

If  you  make  n  distinction  and  find  noteworthy  diScrences  between 
the  stale  of  Jealousy  and  that  of  envy  ptea»e  slate  same. 

D.  A  deseripiion  of  the  'jeatous  temfieratneni,'  Delineate  an 
individual  who  is  distinctly  of  B  jealous  (tiaposilion.  Tell  the  nature 
of  llic  jestonsy,  and  note  whctlier  the  person  is  otherwise  selfish, 
genial,  generous,  irritable,  sluggish,  melancholic,  energetic.  Specify 
age,  sex,  natiooslily,  and  any  pertinent  facts  of  heredity. 

The  syllabus  was  by  uo  meaus  a  popular  oue,  but  345 
pefsons  kinrfly  responded,  most  of  them  with  satisfactory  frank- 
ness. The  bulk  of  these  replies  came  from  young  wotnen  stu- 
dents of  the  New  PaUz,  N.  Y.,  and  Treutoti.  N.  J.,  normal 
Spools,  and  from  advanced  students  of  Imth  sexe«  in  North- 
western University,  Evauston,  III.  Madame  Anna  Grud- 
zlnska,  of  Kieb,  Ru^ia,  sent  a  valuable  communication  accom- 
paoied  by  excellent  replies  from  ten  Polish  men  and  women 
(average  age  over  30,  and  mostly  married).  Post  graduate 
Htiidcntsfrom  Clark  and  Columbia  Univenntics  also  responded. 
In  addition  to  the  reminiscent  and  introspective  accounts,  450 
ob^en-ations  on  diildcen.  youth  and  adults  were  collected,  so 
that  in  all  over  i  ,000  cases  were  available  for  our  study. 

Infant  Jealousy  {from  birth  to  six  years  of  age).  Having 
oonxidcred  the  animal  a.^pccts  of  the  subject  in  a  previous 
section,  and  reser%-ing  the  treatment  of  jealousy  in  primitive 
races  for  n  later  uctton,  the  topic  next  in  natural  order  is 
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sibte.  Tliey  may  then  be  interpreted  as  remnants  of  whit 
were  onc«  utility  reactions.  Slinking,  hiding,  rctreaitBg  and 
snIkinK  represent  the  fleeing  to  safety  &otn  a  feared  or  victo- 
rious rival;  crouching  is  a  sign  of  submission;  the  drnwing  in 
of  ears  and  tail  was  once  a  highly  »er\nceable  attttade  wlien  in 
danger  of  tooth  aivd  nail;  whining  and  howling  are  the  lan> 
guage  cry  of  distress;  while  the  restlcH  and  askant  eyes,  so 
cbaracterislic  of  jealousy  even  in  man.  arc  reminiscent  of  the 
furtive,  hnrried  glances  at  a  purstiiug  or  prowling  foe,  Tbcre 
are  border  line  cases  where  the  aNkant  eyes  bespeak  anger 
ralber  than  fear,  where,  by  his  nervous,  embarrassed  behavior, 
the  dogseems  hardly  to  know  whether  to  fly  at  or  from  his  rival. 
Which  again  goes  to  show  that  we  arc  dealing  with  a  plastic 
anger-fear  ps>*chosi». 

Hon-ever  complex,  in  its  higher  states,  human  jealousy  may 
be,  it  will  always  l«  found  to  bear  'tbe  stamp  of  in  lowly 
origin;'  and  will  become  more  comprehensible  in  the  light  of 
its  pedigree.  It  is  significant  that  in  the  prehuman  jealousy 
just  surveyed,  there  are  revealed  the  same  twti  large  t)-pes 
wblcb  the  emotion  assumes  in  man:  the  excited  and  the 
depressi^'c. — fbe  jealousy  which  is  augry  and  the  jealona^y 
which  su0cts.y 

II.    Thr  Psvchologv  op  Human  Jealodsv. 

There  seems  to  be  something  uninviting  or  sini.'Ucr  about  tlie 
theme  of  jealousy.  Stanley  in  his  comprehensive  400  pageson 
the  Evolutionary  Psychology  of  Feeling  does  uot  so  much  as 
mention  the  word  jealousy.  Ribot  deplores  the  scanty  literatnre 
00  tbc  subject,  but  himself  devotes  only  a  few  sentences  to  ft 
in  bin  book  on  the  emotions.  James  dismisses  it  with  the  one 
line  namely,  "Jealousy  is  unquestionably  an  instinct."  Even 
Darwin  has  little  to  say  on  tbe  matter.  While  anger  and  fear 
have  received  considerable  treatment  jealousy  does  not  even 
have  a  monograph.  Vet  this  feeling  is  both  biologically  and 
psycbotogicaljy  interesting,  and  is  laden  with  practical  impor- 
tance for  criminology,  sociology,  and  even  pedagogy, 

A  questionnaire  wa.s  issued  last  year  by  the  writer  for  secur- 
ing Certain  data  upon  which  to  build  some  genetic  and  psycho- 
logical  interpretation  of  the  snbject.     The  s)-llabus  follows: 

A.  'neriUwhith  imy  and  jealouiy  havt  played  in  your  lift.  Giva 
a  rutiuiux  nccount  l>a9Ci]  on  ri'lro«pccUoa  nnd  the  te«tiinouy  of  your 

farciilH,  itcficribinK  th«  tnanifcstation*  of  ciivy  and  jcaloosy  in  (1) 
DfancX'  (')  CbiMliood,  (3)  Adoletcticc.  Makr  a  full  liat  of  the  tbinx* 
wfatcU  have  promptBil  your  CDvy  or  jealousy  (not  otuitting  tbc  moit 
ITiTUl)ancl  tlien  select  a  few  specinicD  cuica  (or  (rauk  cxpo«jtiad. 
Tell  at  what  >i:c  outt>Teakt  lirH  appcateil.  wlien  moit  frequcot  acid 
lutenie.  how  long  they  lasted,  how  they  felt,  how  they  wcie  appeaaed, 
what  ■ctioa*  they  led  to,  etc.    Bave  yoti  ever  felt  cnvJoya  or  jealoit* 


4 


JBAU>CSY. 


453 


I 


I 


I 


<rf  the  Opposite  sex,  or  of  person*  in  literature  or  hUtory?    IIow  do 
yon  feci  towsrd  a  pttaoa  wboni  yon  know  to  be  Jealous  of  yoo? 

B.  £nfy  and  Jealouty  as  obsentd  in  olitrs.  Describe  lue&D. 
iDklicioiie  tbin^-s  done  bj*  infants,  children  or  ;-OQih  from  jealousy 
^Sttch  *»  (leMructiou  of  toys,  siinichiug  sweetmesls,  stnppiiij;.  Riiitliog, 
uiuring  clollies,  dUfi|!ur«iii«ais,  lyiox  accasutioiis,  etc. ).  A  iletHileil 
deMriptionof  sometlriking  iacideiit  vill  be  especially  valusblc.  Dc- 
s«^b«  also.  II  noticed,  less  Rggressire  manifestJitiont  like  sulkiiiK, 
crying,  biding,  etc.  Mention  the  occusion  (or  the  jeslousy,  the 
■ppfOxinisic  nxe.  aod  the  sex  la  eocb  case.  In  the  absence  of^  overt 
acts  ate  you  able  to  detect  tnvy  or  iealousy  ?    How? 

Give  cases  of  'clnsH  j^utousy'  vrhfch  yon  have  bccd  between  gronps 
of  cbildrca  fwards,  neigbbor hoods,  street*,  clubs,  etc.),  between 
cliutcbes,  societies,  business  or  other  corpointions,  cliiea,  faniiliea, 
etc. 

Add,  if  possible,  observations  of  'jcalausy'  in  lower  aoimnls,  stating 
KX,  clrcunisiaiie«B,  outward  expression,  actions  prompted,  etc. 

C.  Ah  inlroipeetive  deieriptton  of  the  state  of  jealoiuy  as  you  nvw 
Jtmow  it.  Tell  exactly  how  you  feel  (which,  i(  any,  of  the  following 
fecllnits  arc  present:  anger,  anxiety,  grief,  rancor,  sell  pity,  (ear, 
mortification,  drsire  to  injure).  Tell  how  the  attack  comes  on  (slowly 
or  suddenly);  when  most  likely  tooccur;  bow  long  it  lusts;  whether 
the  same  snack  recuis  often :  what  impulses,  what  thoughts  Inspired. 
Describe  all  outwsnl  or  Inward  expression.  (/' dij' ^flushiu^.  paling, 
chill,  sweating,  changes  in  muscle  tension,  scowling,  grinding  of 
teeth,  movements  of  eyes  and  louguc.  clenching  of  fists,  altitudes  of 
body,  fttuuipinu,  etc.).  How  do  vou  feel  after  an  attack?  Do  you 
exercise  any  means  of  control,  and  with  what  Bticcesd? 

In  what  respects  was  the  slate  of  jealousy  difierent  when  yon  were 
a  child? 

If  yon  make  a  distinction  and  Gnd  noteworthy  differences  between 
the  state  of  jealousy  and  that  of  envy  please  state  same. 

D.  A  dtJcripHon  of  thf  'jealous  teitperatnenl.'  Delineate  an 
individual  who  is  distinctly  of  a  jca1ou4  disposition.  Toll  the  nature 
of  the  jealousy,  and  note  whether  the  petsoQ  is  otherwise  sclGsh, 
gtnUI.  generous,  lirttable,  aluggish,  melancholic,  energetic.  Specify 
age,  sex,  nationality,  and  any  pettiucnt  facta  of  heredity. 

The  sytlabtis  was  by  no  means  a  popular  on*,  but  3^5 
persous  kindly  responded,  most  of  t be m  with  satisfactory  fraok- 
nc:«.  The  bulk  of  the.^c  replies  came  from  youtift  womeu  stti- 
dents  of  the  New  Paltr,  N.  Y.,  and  Trenton,  N.  J.,  normsl 
schools,  and  frotu  advanced  students  of  both  sexes  in  North- 
western University,  l:vanston.  111.  M.adanie  Anna  Grud- 
zinska,  of  Kieb,  Russia,  sent  a  valuable  commuoication  accom- 
panied by  excellent  replies  from  ten  Polish  men  and  women 
(average  age  over  30,  and  mostly  married).  Post  ^adnate 
sttide»tsfrom  Clark  and  Columbia  Universities  also  responded. 
In  addition  to  the  reminiscent  and  Introspective  accounts.  450 
observations  on  children,  youlh  and  adults  were  collected,  so 
that  in  all  over  1,000  cases  were  available  for  our  study. 

Infant  feaiouiy  {from  birth  to  six  yean  of  age).  Having 
considered  the  animal  aspects  of  the  subject  in  a  previous 
section,  and  reserving  the  treatment  of  jealotuiy  in  primitive 
races  for  s  later  section,  the  topic  next  tn  natural  order  is 
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lent  outbreaks  of  jealousy.  Tbe  manifestaltons  are  very  pro- 
nounced and  they  Krcni  to  be  especially  iustinctivc  iu  origin. 
They  coustiuitc,  sometimes,  tbc  most  precocious  of  juvenile 
marders.  And.  to  look  at  thingN  from  the  child's  standpoint, 
the  provocation  is  great.  After  an  uointcmiptcd  and  absoittte 
reign,  to  take  a  little  monarch  by  the  hand,  and  with  myste- 
rious mien  to  unber  him  into  tbe  birth  chamber,  and  ask  him 
to  felicitate  on  tbe  arrival  of  that  ugly  looking  little  pink  mass, 
there  on  the  bed,  robbing  him  of  his  aa-uMomed  careiHies,— 
that  is  asking  too  much.  And  the  scenes  which  ate  enacted 
on  these  occasions  are  uot  without  their  pathos  and  tragedy. 

B  3}i  shoire'I  a  comoiteil  maiik  of  pain,  spiritual  dixcomfort.  and 
almoatdcspiilr  on  the  birtb  of  Ills  brother.  G  j  cdcd,  'Tnkc  faim  awa*. 
Sh«  U  not  liU  mama,  l>nt  all  mine.'  B  4  iboiitxl  jeal«a»y  for  a  Rbole 
month  alter  th«  birth  of  bis  iMby  Rttter ;  tcIiim^  10  Icrtc  bia  nioibci 
and  had  to  be  forced  oat  of  the  room ;  irould  not  play  1  would  QOt 
allow  any  oat  to  touch  him  in  these  ipell*.  but  cried  contianously,  ''I 
WBiil  itiHRiB.  I  want  mama  !  " 

Helen  KfltcT  in  bcr  astobiograpby  makes  tbe  following  confcMioo; 
"  Pur  a  long  time  I  ri^arded  my  little  sister  tu  an  iatrnder.  I  kiiev 
tbat  I  had  ceased  to  be  my  mother's  only  dailin)[.  and  ibe  thought 
filled  mo  with  )e«loasy.  She  sftt  In  my  mother's  lap  eonatantlji 
where  I  used  to  ail,  and  Bcemcd  to  take  np  all  ber  time  and  care.  .  .  . 
At  that  lime  I  bad  a  niuch*pettcd,  mncb-abufted  doll.  ...  1  had 
(IoIIa  which  (sliced  and  cried  end  opened  and  »hut  their  eyes,  yet  I 
never  loved  one  of  them  as  I  loved  poor  Nancy.  She  bad  a  cradle 
and  I  ofici)  spent  an  hour  or  more  rocking  her.  I  guarded  each  doll 
anil  cradle  with  the  most  festous  care:  bnt  once  IdUcovered  tnj  little 
aister  sleeping  peacefully  in  tbe  cradle.  At  this  preiumption  on  the 
part  of  one  to  whom  as  yet  no  tie  of  love  bound  me,  I  ercw  angry.  I 
rnsbed  upon  the  ciadle  sod  ovcrturBcd  it,  aud  tlie  baby  mixht  haie 
been  kilted  had  not  my  mother  caught  ber  as  ebe  fell.''    (16.  p.  ij.) 

Dolls  are  in  tbe  same  category  as  persons  at  this  and  a  later 
period.  One,  G  3,  exhibited  Jealousy  when  her  doll  was  petted 
by  her  mother,  and  threw  the  doll  on  tbe  floor  in  a  fit  of  anger. 
Moreover,  as  Ellis  and  Hall  found,  in  77  of  579  cases,  jealousy 
was  one  of  the  psychic  qualities  which  children  attribute  to 
their  dolls. 

Though  even  infants  may  cry  in  secret  fix>m  jealoiLsy.  it  is 
evident  from  the  examples  above  that  their  feelings  are  usually 
promptly  and  plainly  expressed.  Those  cases  m  which  the 
jealousy  Ls  formulated  in  words  are  estpecially  interesting  and 
convincing. 

G  3  on  seeing  her  mother  pet  another  child  exclaimed,  'Bad  bo; 
mama.  My  mama.'  G  t)j  wbcn  moibcf  took  up  ber  b«by  brother 
said,  'Let  him  cry.  Take  me.'  R  ah  hRvInx  smaabad  «  rival's  tor, 
said,  'Now  I  guess  yon  won't  play  with  it."  B  j  joyfollf  sreeted  tlie 
announcement  of  his  little  brother's  illness  with.  'Now  1  con  have 
t>olh  cbalts  t '  G  4  sf  icr  her  lather  bod  carried  ber  brother  "  pixgy 
back  "  said,  '  I  wish  I  could  poison  Thumas.  I  hate  him  so.'  Anotur 
little  girl,  wbcn  her  mother  petted  some  one  else,  sobbed,  'All  my 
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mam*,  all  mj  msma,'  aixl  would  be  comforted  only  wlien  aisurctl 
tbat  motlitr  was  all  hen.  B  i  cluiijt  to  hii  mothct  on  the  cominu  o( 
a  babv  visitot  and  could  not  be  conxcd  to  piny.  Very  serlotifty  lie 
axlic'f.  '  Wbxl  t>aby  U  ibal  t  I«  it  couiinK  at;*io  ^ '  ^  S  wbeu  iuvitnl 
to  hU  playmate's  pany  was  woefully  Borpfiscd  to  see  so  roany  ptcscnt, 
and  atauDchty  ulo.  *  I  dou't  want  other  boyR  around  when  I  go  lo  >ec 
Jnnct.'  No  mrRllou  of  kc  cream  oi  games  could  Induce  him  to  join 
the  paTty.  G  3  00  sccias  bet  lady  ffieud.  Miss  M.,  wnlViog  with 
aiwther  little  sirl.  taid,  *  I  hate  Mira  M.  ['It  kill  that  little  girl  that 
{•wjlbbcr.' 

Childhood  Jealouiy.  ( Age,  six  to  twelve. )  This  is  the  ele- 
mentary school  age,  Tbe  social  interests  widen,  and  the  sense 
of  self  develop.-s  correspondingly.  Competition,  leadership  and 
organization  become  important  features  in  the  plays  and  games; 
and  the  child's  whole  environment  grows  complex.  The  jeal- 
ousies though  still  childish  are  less  so  than  in  the  previous 
period;  the  self  lakes  on,  to  a  higher  degree,  the  character  of 
a  socius  and  becomes  more  sensitive  to  fine  distinctions.  The 
situations  which  excite  to  jealousy  are  less  egregious  and  often 
involve  only  the  slightest  partialities,  or  even  imaginary  differ- 
ence.-* in  favors,  gil'ts.  clothes,  etc.  I^t  any  one  attempt  to  dis- 
tribute Christmas  dolls  in  the  children's  ward  of  a  hospital, 
without  taking  the  precaution  to  dress  all  the  doll's  alike,  and 
he  will  SL-e  what  is  meant. 

As  the  social  sense  grows  keener,  the  tendency  of  rivalry 
increases.  This  is  the  period  of  boasting  and  of  showing  off. 
The  writer  examined  105  questionnaire  returns  on  the  subject 
of  bragging  and  taking  a  dare,  and  found  that  these  egotistic 
tendencies  in  children  are  by  no  means  ptircly  egocentric,  but 
are  colored  by  a  strong  social  appreciation,  and  a  spirit  of  com-'' 
petition.  The  common  expression  of  these  boasts  is,  '  Mine 
is  niocr  than  yours.'  'Mine  is  bigger  than  yours.'  'My  pa 
can  lick  your  pa.'  'My  gang  can  put  it  over  your  gang.'  A 
gentleman  tells  G  6  what  a  big  dog  he  has  at  home,  and  she, 
not  to  be  outdone,  says,  'O,  that  's  nothing,  I  have  a  dog  at 
borne  OS  big  a.s  this  room,  and  with  a  head  as  large  as  the 
piano.'  B  8  heard  bis  teacher  say  that  a  certain  girl  could 
read  better  than  he.  After  .school  he  came  up  to  her  and  said, 
'  If  you  can  read  better.  I  can  fight  better,'  slapped  her  and 
ran  away.  Many  more  instances  might  be  cited  to  show  that 
it  is  a  social  setting  which  hrin>;.-i  out  the  dare  and  the  Itoast. 
The  comparative  instead  of  the  merely  individualistic  manner 
of  statement,  shows  that  a  spirit  of  rivalry  is  behind  them,  a 
de.sirc  not  lo  be  ontdonc.  something  nkin  to  jealous  self-regard. 
Hall  and  Smith  in  their  study  on  Showing  OS*  say  that,  "In 
bragging  lies,  in  regard  to  possession,  envy  and  imitation  are 
frequent  motives."  (jo,  p.  16.)  The  delight  in  exciting 
envy,  also,  is  one  of  the  motives  of  children's  teasing,  while 


4S« 


OB3BIX: 


precociously  coy  little  maidens  tike  to  excite  jealotuy  io  tbeti 
lovers  by  being  olccr  to  other  boys. 

Indeed,  this  is  the  age  when  most  of  the  cases  of  pre-adoles- 
cent  afTcctioQ  ajipcnr,  bringiiiR  forth  a  type  of  jealoosy  inticb 
more  highly  developed  than  anything  in  the  earlier  period. 
"Jealousy  is  preseut  from  the  first,"  says  Bell.  "It  is  more 
proiionttcrd  in  the  cases  of  love  between  children  and  adults 
of  the  opposite  sex,  on  account  of  the  child's  being  less  able  to 
monopolize  the  attention  of  the  adult  and  on  account  of  the 

Precocity  of  the  child  concerned  in  such  cases."  (5,  p.  355.) 
hese  youngster  lovers  are  watchful,  exacting,  hastile  toward 
rivals,  heartbroken  at  slights,  and  even  romantic,  as  is  abna- 
dantly  proved  by  the  following  extract  from  a  letter  by  a  boy 
of  twelve  to  his  sweetheart  of  ele\'en: 

G.  and  N.  B.  liked  to  acare  tnc  to  death  and  I  *Iartcd  to  cry.  I 
thougbl  lor  ■  irbllr  rou  niul  Ployd  bad  up  a  csM.  But  be  rau'l  cat 
tnc  out.  can  be,  Hildesarde,  deoiF  He  1b  iealotis,  but  be  can't  bave 
yon,  ctn  be  ?  Floyd  roakei  me  tired  vritli  bu  coiifta  and  *»xit>gt. 
But  do  not  get  mad  at  me,  for  I  am  not  mad  at  yon.  Vou  and  Fioyd 
arc  DOt  going  to  get  ap  a  case,  arc  yon,  dear  *  For  I  lore  jou,  and  I 
tbiak  yoa  lore  mc,  don't  you  dear?  It  rnnko  inc  mad  to  cce  joa 
laDt^faing  atid  HniOitif;  at  each  other.  So  doii'l  |;ct  mad  at  me,  aad 
iust  tell  Floyd  you  are  not  going  to  hare  aaythlog  to  do  witb  bim. 

Tbis  is.  also,  the  period  of  heightened  clothes  con^iousness, 
and  sensitiveness  to  inequality  in  dress,  which  causes  many 
malicious  acts  traceable  to  nothing  hut  envy  and  jealou.sy. 
Both  boys  and  girls,  as  our  returns  show,  attack  each  others' 
clothes  by  cutting  holes  in  them,  throwing  mud,  or  apUUag 
ink  on  them, 

G  i  bid  wben  her  titter  bad  a  aew  drcat.  Anotber  girl  lad  bcr 
playmate,  who  hail  on  patent  leather  ihoes,  into  a  mortar  bed.  B  ti 
cut  n  belt  from  BUOCbcr  boy'<  coot  hccauic  he  bad  no  belt  on  bis.  B 
9  cut  a  Rtil  In  bis  bTOtliei'«  nicer  coAt.  O  11  nllJ  (lay  indoor*  in  iti« 
nlceHt  weather,  if  a  visiting  playmate  is  iMtler  ilrcued,  and  make* 
bitter  remarks  from  jealoiisv.  G  10  soiled  tbe  apron  of  another  gjrl, 
and  vhea  asked  wby  she  did  so.  replied, '  8«cau»e  I  nerai  had  a  nice 
apron.'  The  spirit  o(  boast  and  display  Id  I}Oys  witb  new  capd  and 
girls  with  new  sashes  helps  to  excite  this  childhood  jealousy  to  its 
malicious  deeds  of  mutilattous  and  soiling. 

The  school  life  with  its  examination  marks  and  craving  for 
the  teacher's  favor  gives  much  opportunity  for  the  exhibttion 
of  jealousy.  Tbis  is  the  age  when  tender-hearted  girls,  espe- 
cially, become  ver>'  sensitive  to  criticism  and  will  weep  bitterly 
if  in  their  fancy  another  has  displaced  them  or  outranks  them 
in  tbe  teacher's  favor.  It  is  for  many  one  of  the  keener  sor- 
rows of  childhood,  this  inability  to  secure  tbe  predominant  if 
not  exclusive  love  of  the  teacher.  The  recognized  tiecessity 
of  observing  very  strict  impartiality  in  school  govemmeot  indi- 
cates that  the  latent  spirit  of  jealousy  is  strong. 


« 


4 


I 


I 


G  to  marked  up  her  riral'i  note  book  ob  accoont  of  the  praUe 
which  tht  iMIcr  rccci<r«I  (row  lict  trachcr.  B  6  lUpped  «  ichool- 
mau  'CauM  he  alwajrs  knows  his  ejwiling  and  xets  •  biindrcil  ererjr 
day.*  G  6  if  »be  J*  excelled  in  wtitiug  U  etiroKetl  bjr  her  jealonBjr: 
wilt  try  to  •pon)!«  oat  Ihc  worli  of  othcra,  to  (Cratch  them  -  aod  will 
lie  down  is  the  gima  and  kick  and  cr;  because  she  caunot  jiiiup  «a 
high  (u  her  mates.  G  8  will  sulk,  act  stubbornly,  will  not  listen  to 
the  iiory  iMson,  if  she  cannot  nit  oext  to  her  teacher  in  Sntidajr 
•chool. 

The  type  of  jeatoasy  experienced  by  different  children, 
varies  not  only  with  their  age  but  with  their  lemperamcnt. 
Some  manifeatatioiLs  show  a  refinement  of  feeling  whicb  ia 
almost  precocious,  others  are  infantile  IP  their  cnideness. 
The  few  following  examples  will  speak  for  themselves: 

G  3  when  washing  dishes  washed  her  own  cup  before  her  aiater't; 
•be  wished  to  stand  Urtt ;  it  was  an  action  merely  symbolic  of  her 
tboaghts. 

O  lo  (reminiEcence  of  college  woman).  My  first  experieoe*  of 
kalous*.  which  made  a  vivid  imprcMiou,  so  that  the  memory  is  per- 
lectty  ai«tincl  alter  many  years,  came  ta  conucctlon  with  an  illness 
of  my  mother  who  was  my  childhood  idol.  .  ,  .  My  jealousy  waa 
became  these  kind  iiciKhbors  insisted  on  doing  things  for  miMher 
(I  wanted  to  be  the  sole  uuroc),  and  I  shall  neve*  foiKct  niy  intense 
Ut^er  at  them,  nor  my  fits  of  passionate  crying  whenever  one  of  tbc 
neitfhbora  replaced  me  in  the  sick  room.  This  occurred  whenever 
notliar  was  sick  for  M*cral  years  ;  and  I  was  a  girl  of  15  or  16  before 
I  succeeded  in  maatertng  these  jealous  feelings. 

Dr.  Caroline  A.  Osborne  carefully  observed  for  a  long  pe- 
riod two  intereiiting  ca.ses  of  jealousy  in  the  children's  ward 
of  the  Worcester  Memorial  Hospital,  and  kindly  furnished  the 
facts  Set  forth  below. 

Alice,  a  beautifnl  little  Ptench  girl,  having  dronk  caustic  Ive,  was 
brought  to  the  hospital  at  about  the  n(;e  of  Ave.  and  remained  for  acT- 
rral  years.  Both  from  a  medical  and  a  tysycboIoKJcul  stnudpoint  ahe 
was  HQ  interesting  patient.  She  hod  to  oe  fed  by  a  stomach  tube,  and 
was  much  below  normal  siicon  account  of  limited  nutrition.  Because 
of  her  beauty,  herdiniiuutlvc  site,  aini  her  wiualDz,  flirting  ways,  abe 
was  the  favorite  lor  the  ntlention  of  visitors.  She  had  a  veritable 
gteeil  for  such  atlcnlion.  and  posted  herself  where  she  wonld  be  most 
likely  lo  see  the  laiKest  number  of  people.  A  typical  child  in  mMt 
other  respects,  she  wss  precocions  in  the  over-aevcli>;>m«at  of  a  cal- 
cnlalinK  acquiiitiTcncsi.  which  eaptesied  itself  paiiicnUrly  in  the 
direction  of  food.  This  insatiable  hunger,  especially  for  candy,  may 
have  been  the  physiological  ontcrjr  of  a  starrvd  syslen,  but  It  was 
also  B  pnycbolofctcal  (act.  Giccedingly  observant  and  retentive  of 
the  mi[]u1FsI  details  bearing  on  the  great  <jiic»tion  of  food  snppty, 
and  without  a  moral  sense  to  abaab  her.  she  re^-ulariy  diverted  so  («r 
as  lay  in  her  power,  the  generosity  of  nurses  add  visitors  from  others 
to  herMlf.  Her  jenlonty  was  surely  dcscribahle  by  Lombrooo's  terms, 
as  "  n  tyrnunical  desire  to  monopolize."  It  was  not  a  jealousy  which 
expressed  itself  cither  in  grief  or  anger,  but  rather  in  a  cold,  vigilant 
Machiavellianism,  which  seemed   ancanny  in  so  small  a  child. 

Mary  Jane,  an  Irish  girl  of  ten.  on  crutches  from  hip  dlaeaae,  was 
another  patient  In  the  aame  ward.     She  was  of  a  dlKerent  stamp  from 
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Alice;  oTcrKrowD,  mbei  thaa  nndrrciwid,  appcallnt;  to  ea*'»  pitf 
rallier  lh*n  ailmiration.  Her  fealouty  also  was  of  a  diflerent  »Uiap, 
and  Rliowcd  tlwU  in  oatwaid  •iRns.  while  Alice'*  wan  coiicca1<^.  tl 
was  a  common  BJgbt  to  Kcc  li«r  atanrliitji  oR  to  out  »ido,  walcbiag  vith 
wiatfni.  Hsltanl  eyo.  tlw  attention  whicli  the  other  patients,  panicn- 
luly  Alice.  »o  dtspraporlioDBtely  enJDyed.  This  watehfulneas  «a« 
irritleii  in  the  cx|>Tciit>ioii  of  the  even,  ber  Mom  In  a  drawn  moatb 
with  GomcTS  turDM  down.  Retentnient  and  a  questioning  inabiliiT 
to  compicbcnd  the  sitoattott  were  alio  pre«cnl  in  this  fii-qDcal 
'JealoDS  look,'  as  (he  nurie  rnllcd  tl.  That  It  was  a  real  caic  of 
jeatonsy  was  pretty  clearly  proved  one  day.  when  the  nurses,  suddenly 
aroused  by  a  noise,  nubeo  to  a  accnc  of  commotioii  in  the  haib- 
room.  What  ahonld  it  be,  but  Uary  Jane  braced  on  her  crutches, 
▼igorously  tronncing  the  diminutive  Alice, — and  why  ^  Mar;  Jane 
explained  in  a  tearfnl  Toice,  "  Becante  «li«  la  to  pieity  and  ibey  gite 
her  tbinfta  nil  the  lime  t  " 

Not  coiiuting  remiuiscences,  otir  returas  report  151  cases  of 
childbood  jcalotisy,  stating  age,  sex,  and  cause.  Tlie  facts 
which  come  out  most  strikingly  in  these  caaes  (64  bo's,  87 
girls),  when  compared  with  those  for  the  infancy  period,  are 
the  greater  diversity  and  refinement  of  the  excdting  causes, 
and  of  the  manner  of  expre.isioii.  Fully  Ko^^  of  the  infant 
cases  were  expressed  in  fundamcnta],  and  what  might  be  called 
racial  ways,  —  by  stamping,  screaming,  biting,  sttikiujc,  etc. 
Snch  manifestalion.<,  although  they  are  by  do  means  absent  in 
children  from  six  to  twelve,  are  often  displaced  by  expressious 
of  A  psychologically  higher  order,  like  .sullcing,  lying,  mucking, 
Pandering.  Threats  of  murder  and  drastically  di^^a^trons 
wtsbes  against  rivals  may  be  openly  or  secretly  held,  but 
Instead  of  overt  aggression,  we  frequently  find  children  sulk- 
ing, brooding,  withdrawing  into  themselves,  and  hiding  some- 
times for  hours.  There  are  real  cases  of  wounded  affection 
and  of  bitter,  nonpetulsnt  weeping  for  one  thing.  Tattling 
also  becomes  a  prominent  mauife&tatiOD.  This  tattling  is  a 
species  of  contempt,  a  kind  of  disparagement,  comparable  to 
the  more  scientific  gossip  of  adults,  and  children  take  a  corres- 
ponding delight  in  it;  because  they  feel  that  to  lower  the  repu- 
tation of  a  scboolmatc  is  to  increase  their  own.  Again,  jeal- 
ousy comes  to  be  a  prolific  source  of  children's  lies  ;  tattling 
itself  is  often  sheer  lying  accusation.  '  Fcrriani  personally 
studied  500  condemned  juveniles  with  reference  to  their  lying 
habits,  and  found  that  195  lied  from  jealousy,  envy,  and 
revenge.'     ((9,  Vol.  1,  |>.  353.) 

AiMft<€nt  Jtahusy .  Eighty-two  cases  of  a  reminiscent  char- 
acter, stating  age  and  circumatai)ces,  were  given.  Of  these, 
50  speak  of  talents,  class-marks,  beanl)-.  popularity,  etc. ;  J2 
of  attentions  to  friends,  lovers,  etc.,  as  being  the  cause  lor 
jealousy.  The  returns  show  s  marked  change  over  ifae  child- 
hood period.  And  this  we  should  expect,  knowing  that 
psychic  adolescence  is  heralded   by   'all-sided   mobiliution,' 
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\M  'the  coriMcionsiiess  of  childhood  is  now  mnltecl.'  that  a 
special  consciousness  of  sex  now  dawtis.  that  hero  worship  aad 
a  longing  to  excel  ati»e.  "Self- fee  ling  is  iiicieased, '*  wiiles 
Dr.  Hall,  "and  we  have  all  forms  of  self-aRirmation.  The 
new  sense  of  self  may  be  so  exquisitely  delicate  that  a  hundred 
things  in  the  environrocnt  that  would  never  rankle  Wforc, 
now  Bling  and  irritate."  (19.  Vol,  2.  p.  79,)  Mere  posses- 
iuons  having  only  a  personal  value,  are  no  longer  causes  of 
jealousy,  and  if  clothes  arc  mentioned  it  is  rather  because  of 
their  importance  in  the  eyes  of  others,  for  the  ego  uow  is  much 
more  of  a  socius  and  keeps  at  least  one  eye  on  the  a/W  of 
society  or  the  opposite  sex.  Youth  desires  fine  clothes,  talents, 
advantages,  for  their  imprest veucss  upon  an  oiilooking  world. 
Thus  at  the  adolescent  stage  the  returns  mention  as  excitants 
to  envy  or  Jealousy  such  things  as  talent  in  music,  popularity 
in  athletics,  brown  eyes,  girls  with  long,  thick  hitir,  etocution- 
ary  ability,  a  pretty  face,  self-confidence  and  powers  in  conver- 
sation, capacity  to  think  quickly,  good  vocabulary,  pleasing, 
graceful  manner,  cleverness,  skill  in  making  witty  remarks. 
Is  it  not  significaut  that  the  more  purely  personal  qualities' 
snch  as  modesty,  cleanliness,  sincerity,  are  never  mentioned' 
ai  causes  of  envy  or  jealotisy  ?  Tbb  is  the  romantic  period, 
when  girls  especially  magnify  their  own  deficiencies  and  their 
own  possibilities  and  rex'el  in  the  mere  delight  of  being  a 
French  countess,  a  colonial  dame,  a  Southern  belle,  George 
Eliot,  Uvangctine,  or  Joan  of  Arc.  The  intense  longing  to  be 
\.  a  great  actress,  to  be  a  world  favorite  musician  or  artist  often 
verges  on  the  morbid,  and  is  then  more  akin  to  envy,  than  to 
simple,  normal  desire.  An  almost  constant  craving  for  sym- 
pathy and  recognition,  a  new  sense  of  self-importance,  and  by 
Hall's  law  of  emotional  antithesis,  a  tendency  to  pass  to  the 
other  extreme  of  self  distrust,  make  adolescence  a  productive 
season  for  rank  growth.s  ol  envy  and  jealousy. 

Youth  sometimes  appears  to  be  as  tyrannical  in  regard  to 
atlention.-i  ait  infancy,  but  slight:)  wound  in  a  deeper  and  pe- 
culiar way. 

G  17  cried  bitterly  bcc*ii«e  her  aiaier  entertained  a  K<^Dileiiiati 
fncnd  to  her  teeming  neglect.  G  13  wm  lintdlj-  civil  when  bcr  father 
■hawed  botpilslily  to  «  k'''  vUiIot  of  about  licr  nee.  Wtic^u  the  vir- 
ItOT  bad  gone  alic  made  her  father  tell  her  orer  and  over  Ihut  he  loved 
her  liut.  G  ao  cried  a  half  hour  when  ber  siilcr  received  ■  new  bat 
from  her  niotbcr.  Iliiiiking  it  ■  *!{;"  "'  preference  on  the  molhcr's 
part.  G  II  threatened  (o  kill  herMrIf  because  of  the  greater  attention 
■he  con*Jdcrctl  yn»  Bbown  to  ber  brother. 

If  anything,  there  is  more  exaction  iu  regard  to  the  atten- 
tions of  friends  outside  the  home.  This  conies  tu  light  in  the 
crushes  and  mashes  which  arc  now  so  commoo.    Girls  '  cbum 


4«« 


GRSBLL; 


it '  with  much  intensity,  and  oftm  live  ia  constant  trepida- 
tion lest  their  friend  show  more  ptefercncc  for  another,  and 
ask  time  and  time  again  to  be  assnred  ihat  they  are  the  &m 
and  most  dearly  beloved.  This  comes  ont  prominently  in  the 
returns.  Girls  are  '  terribly  '  slighted  if  not  told  a  secret,  or  a 
piece  of  news  first,  or  are  not  invited  first,  etc. 

0  19  Mys,  "I  w&at  mj  ItitaA  all  to  tnyseU."  Gao:  "I  wsai  oy 
(rkoda  nCHT  aciil  want  to  monopolixe  them."  G  i6 :  "I  asw  ■  fid 
wltli  her  arm  aroand  my  chnm,  and  I  wm  io  jenloat  I  went  ap  tuin 
to  liave  a  cry."  G  i8 ;  "I  (earitd  Ic*t  wy  (rknd  should  love  aaollwt 
more,  tliouKb  she  constantly  tellt  mr  >be  love*  me  better  than  any 
other  peraon."  Many  ol  the  qaarteli  and  (alliiiK*  out  in  theac 
crtuhcn  have  (ealousr  st  the  bottom. 

Most  intense,  however,  is  the  jealousj'  which  accompanies 
adolescent  love-making.  Girls  like  to  provoke  it  in  their 
beans  and  play  with  it,  though  they  are  by  no  means  free 
from  it  themselves  and  arc  fcarfal  when  a  supposed  rival 
appeals  with  a  new  trinket,  ornament,  or  a  new  dress  calcn- 
lated  to  attract  more  attention.  Two  cases  are  reported 
below ;  further  examples  may  be  found  in  Dr.  T.  I«  Smith's 
article  on  Tj-pes  of  Adolescent  Affection. 

M  i3.  "I  bod  a  ilcupcraie  siece  of  love  Jealoaay  iu  my  h'xgb  Kbool 
years.  I  aimed  to  took  DnconceTned  ti«roT«  my  ri*al,  but  tHrd  to 
get  loy  eirVt  lympatby  by  catching  bet  eye.  looking  griered  or 
nnrt.  and  tlmniRtJiijc  a  nervous  tremble  white  I  mote.  No  matter 
where  tbey  aat  I  kept  my  eye  ou  them  clotcly;  would  griod  my 
teetli  and  utter  threnii  under  my  breath.  Tbe  je*lonsy  w««  a  kind  ol 
chronic  obiteMlon ;  but  waa  intcnliflcd  by  n  concrete  ■ttoation  which  I 
could  take  in  directly  with  my  tyet.  whru  I  tett  enraged  caooeh  to 
ehop  oS  my  rival's  bead.  I  never  plnnued  to  poiMn  bim,  but  wiabed 
him  all  manner  o(  erll,  and  if  the  circumilancci  hftd  been  right,  1 
miifht  have  done  soraetbiu);  »erlouD.  I  brooded  and  would  lie  awake 
uiKbts  to  roll  my  pain  like  a  morsel.  I  planned  to  min  my  rival  La 
tbe  Rirl'i  even,  nnd  contrived  to  get  a  blank  nMrriage  certificate  which 
I  filled  onl  will)  hi»  nMHic  and  lierf,  counterfeitinc  my  rivnl'a  hand- 
wrlllug  :  but  WUB  restrained  (torn  putting  it  on  her  desk  by  «  iteaM 
that  it  was  a  contemptible  trick.  One  time  I  caught  bim  when  be 
pat  hia  arm  arouoil  b«r — I  could  bave  kilted  bim  ou  theapot." 

The  fallowing  are  extracts  from  the  Journal  of  Marie  Bash- 
kirsteGT.  (3.)  As  early  as  page  a.  when  she  was  13  yean 
old,  she  says: 

1  love  the  Duke  of  H.  Mar.  14.  I  should  be  «o  happv  if  the  Duke 
would  only  take  notice  of  me.  and  I  would  hie**  Coil.  Oct.  ly  I 
vras  looking  up  my  lesson  to.day  when  little  Herder,  my  BnglUh 
governeia,  said  to  me,  '  Do  you^know  that  tbe  Duke  is  going  to  marry 
tbe  Duchess  M~  7 '  I  put  the  book  closer  to  my  face,  for  I  waa  •• 
red  as  fire.  I  felt  as  if  a  sharp  knife  had  piereed  my  heart.  I  txgas 
to  tremble  bo  violently  that  t  could  scarcely  bold  the  volume.  1  wa* 
sfiaiil  I  waa  going  to  feint,  but  the  hook  saved  me.  I  said  my  Icsmb 
in  a  voice  that  trembled  with  emotion  ....  but  what  passed  wltbiu 
me,  in  the  depths  of  my  sonl,  no  one  shall  ever  know !  Oct.  IT.  I 
read  the  atiDouucemenl  mentlou  in  tbe  newspaper.  ...    I  coula  tiot 
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write  in  the  cveniniE.  I  tUrcw  lujtelf  on  my  tcncei  and  wept.  (In- 
*«rt*d  note  :  Readmic  thii  aevFQ  jiears  sfter  produces  no  cSect  on  mc 
whatever).  Oh.  I  uete»t  him!  I  wiint  10  »ee  them  together.  .  .  . 
How  I  am  eJmjiKcd  Mnce  the  (Jth  ot  October,  that  (m«l  day  !  Suffer. 
ing  ta  depicted  on  my  coonteuance.  Hi*  name  is  do  longer  the  source 
of  beneficent  warmtli.  It  U  fire;  It  i»  ■  reproach  to  me;  it  wakcna 
tenlouiy  mid  griel  within  me.  Nor.  ag,  1  aui  tortured  by  jealotiay, 
lore,  envy,  deceit,  wound«d  vanity,  by  «T«ry  hideovR  feclinK  in  the 
world. 

There  can  be  no  doubt  that  at  adolescence  the  feeling  of 
jealousy  rises  to  a  higher  plane.  Ninety  persons  definitely 
answered  the  question,  In  what  respects  was  the  state  of  jeal- 
ousy different  when  you  were  a  child  ?  With  few  exceptions, 
the  judgment  is  that  childhood  jealousy  is  more  explosive,  vio- 
teot,  shorter,  more  sudden,  objective,  frank,  and  is  proinpted 
by  pettier  and  more  material  causes.  Following  are  some  of 
the  differences  noted  in  the  returns.  In  childhood  it  was 
'unreasonable.'  'more  like  a  summer  shower;  now  it  ia  a 
winter's  gloomy  storm.'  "The  attacks  were  brief,  soon  fijr- 
gotten,  and  did  not  fatigue  so  much.'  "In  childhood  bitter- 
ness was  felt  toward  the  person,  now  it  is  toward  the  self.' 
'As  a  child  there  was  only  egoism  in  the  feeling,  now  there  is 
none.*  'Tbe  signs  were  more  outward,  now  they  are  more 
inward.' 

The  latter  distinction  is  valid  for  a  good  many  cases.  The 
typical  expression  for  childi-iih  jealousy  is  violent,  overt,  anger 
or  agression;  but  in  adolescence,  under  the  whip  of  jealousy, 
the  feelings  may  become  paiufuUy  subjective ;  the  soul  turns  ia 
upon  itself,  broods,  grieves,  Lancaster  found  that  the  curve 
of  despondency  beginning  at  eleven  rises  steadily  and  rapidly 
till  IS,  and  culminates  at  17,  (19,  p.  77.)  Only  animals 
high  in  the  .scale  can  experience  the  depressive  type  of  je-ilotuy, 
which  even  in  the  human  first  comes  to  its  fuller  development 
as  late  as  adolescence. 

AdttU  Jeatottty.  Proceeding  now  to  adull  jealousy,  we  arc 
at  once  confronted  with  the  immensity  of  the  subject  aud  the 
impos^bility  of  surveying  it.  The  writer,  at  least,  believes  that 
jealousy  is  an  almost  universal  instinct  determining  action  in  a 
multitude  of  ways,  if  not  always  as  a  conscious  motive,  never- 
theless [Kivading  the  ins  and  outs  of  little  things  and  great, 
from  the  peanut  stand  to  a  continental  railway  system,  from  a 
sewing  circle  to  the  Congress  of  Vienna.  The  causes  and  cir- 
cumstances are  loo  numerous  and  diverse  to  invite  classifica- 
tion, but  it  is  certain  that  the  instinct  of  jealousy,  however 
lowly  its  origin,  is  not  a  transitory  afifair  peculiar  to  infants, 
children  and  youth,  aud  that  it  persists  into  old  age,  even  after 
the  battle  of  life  has  been  lost  and  won.  With  comparatively 
few  exceptions,  ia  neutral  or  rare  individtuU,  it  is  present  or 
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latent  ia  all  bumau  beings,'  and  colors  tbe  struggle  for  exist- 
ence in  tbe  smnllest  as  vrell  u  the  largest  of  its  aspect!!. 

Examples  of  adult  jcaloasy  are  known  to  c^try  observer  of 
bunian  uattire,  yet  the  dtatioti  of  a  few  selected  (□OD-crimiDal) 
cases  may  serve  a  purpose. 

F  —  idoltiM  hcT  KOii,  and  ia  cztretaelr  jealott*  of  atl  bis  (riesib- 
Reads  oil  b»  tetter*  that  «bc  can  set  tiold  of.  When  be  beojne 
CQ)[ag«d  to  b«  married,  nbc  became  ill  over  ii.  Thnogb  tbe  girt  vat 
aa  «8tltiisblc  uuc  in  ctctt  wav,  sliB  Mr*lst«d  lu  sayin];  eoQteiaptl^l* 
UliiiK'  'bout  bcr  (ature  Jaaf{ftter-iii-)«w. 

f  31.  I  detent  now  when  loincbody  kjucn  01  (ondlc*  my  children, 
■tid  vflivD  thry  cliux  to  fdvnils  or  reUtiv««;  even  their  devoted  low 
to  tbeir  father  at  time*  grieves  my  heart. 

I*  35'  I  va*  cx<^cci1liiKl.v  jenlonii  wbca  in  love;  and  tortured  tbe 
man  »o  tbat  be  wa*  <)uiiF  uahappr.  Oae«  married  I  di<)  cot  feel  j«al- 
Ou»y  any  mote.  I  liked  to  M:e  him  rouag  and  cbarming,  and  bear 
how  lai^et  fa^ofed  him.  1  oflcn  brnnl  the  nonieiiicnl  question.  '  Yoa 
ata  not  {«a)oti»^  And  you  hnve  ancb  a  beautllnl  tansbaod  V  1  think 
people  and  the  world  often  inflame  thi»  bnd  feeling.  In  later  year*  I 
often  felt  envionxof  weallb.  ilic  world's Koods  and  Tortnne,  and  wiahed 
the  worst  thlu);!»  10  hapi>FQ  to  our  happier  ncjgbbora.  Tbe  (eelinc 
passed  with  the  Grit  stroke  of  jtood  fortune. 

F  13  is  a  tyrant  to  her  hnaband,  irho  doe*  cot  dare  to  go  ont  witboai 
her,  to  look  np  or  uy  a  word  about  a  woman.  She  diamiaaed  all  the 
women  serranta  and  cause*  a  row  about  every  day.  Her  jealousy  is 
a  veritable  madncRt;  her  body  becomes  ri)[iil  aod  she  is  seized  wtth 
cramps,     l'o«stbly  il  will  psM  when  she  become*  a  mother. 

F  17.  When  I  was  grown  up  I  loved  to  teaae  tbe  men  who  coarted 
for  my  hand;  it  was  a  tctt  aereeable  thing  to  do,  and  I  felt  never  a 
momeot's  remorse.  Maybe,  It  was  dae  to  the  influence  of  my  old 
nurse,  who  ntway*  recommended  me  to  tonnrni  gentlemen,  '  for  the^ 
arc  likedogi,—  nothiuK  can  lurm  Ihcm.'  She  sang  aconplet  to  thji 
effect,  and  I  thoroughly  liellrvrd  hci.  I  am  a  Jeafoat  wife.  I  know. 
I  never  allow  pretty  E"''*  ^o  come  neir,  have  old  MTTaDtH,  nuil  a 
■nperannuntcd  iiut»e  for  my  boy,  and  she  aeea  to  it  that  I  bate  no 
cause  for  suspiciou.  Now  sluee  I  have  tbe  baby,  I  am  tea*  ^alons  of 
my  husband,  vet  1  cannot  aay  I  am  attogetber  free  from  this  fcelluj;. 

H  JO.  I  feci  cnTJoQi  in  my  career  now  nod  cannot  bear  that  ooe 
speaks  about  Other  pbyslcians  as  able  and  reoowncd;  it  make*  n»c 
«ick  at  heart. 

F  35  is  a  benntiful  and  much  adtalrcd  woman,  but  so  jealous  that 
her  hustiaud  do«»u't  even  ilarv  to  go  anywbeie  accompanied  by  bet, 
because  she  is  sure  to  moke  a  scene.  She  hnltfti  alt  women,  eapectslly 
giiU.  She  was  also  a  very  jealous  child,  iis  her  mother  say*,  and  ban 
couvulHioui  which  occurrenl  every  time  »!ie  had  a  fit  of  jeatoatv. 
She  is  consumptive  now  and  we  have  all  obattved  thut  since  this  iil- 
Dcas,  she  i*  le»*  Jealous  and  even  like*  it  when  het  husband  goes  la 

■It  is.  of  conrae.  impossible  to  get  any  satisfactory  data  as  to  the 
nnivcrsilitv  of  jealonsv.  Only  36  out  of  the  346  answering  our  que*- 
tionusire  dIsclsime-1  Lavlnf  tcniouty  in  their  composition.  Two 
hundred  and  thirty  perttoos  replied  to  the  question,  flow  do  you  feet 
toward  a  person  whom  you  know  to  be  jealous  of  you  ?  Again  only 
aA  replied  that  tbcy  bad  never  known  any  one  to  lie  jealous  of  Ihcn. 
which  is  another  interesting  sidelight,  showing  tbe  prevalence  of 
Jaalouay, 
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firat  time  she  buulit 


:  other*  bad  alway*  1 


'motutera,'  or 


I 


ber  friends ;  bdiI  now, 
goreriteM  into  tbe  hoa*c. 
geotltmcii, 

V  40  is  to  {cBlons  that  sbp  urvrr  tillnwslitf  cbl1ilrcn«v«a  lo  embnce 
her  grniidparenls.  One  time  when  her  little  bor  of  sii  years  let  It 
out  that  he  hnd  betii  to  bit  graTiilinatber'E  aDd  gotteu  eomc  chikIj 
from  bcr.  &be  gave  blm  tucli  a  alap  In  tht  face  tbat  tbe  child  utualljr 
lost  consciousness. 

M  aS.  Wbea  In  colleicc  I  became  paK*ionatc1v  attached  to  my  room- 
mate, in  (act  I  lored  him.  I  did  not  w"ut  him  to  marry,  and  I 
pljioiird  a  home  in  which  be  wa*  to  live  as  one  of  the  family,  my  wife 
luviag  him  almost  as  much  na  mc.  Wlien.  one  day.  a  letter  came  an- 
Douecing  Ui«  marriage  I  (elt  terribly  hurt  — hurt  it  the  word;  it  wo» 
hardly  niorti  Ileal  ion,  'till  lei*  rni(c  or  rescatmcnt :  it  was  keen  grtel, 
fBllin^  Mutation  In  the  iilomacii.  prcastire  pain  on  the  chest,  more 
espccullv  about  the  heart ;  it  W8»  a  dir«  sense  of  having  loat  lome- 
tbtiiic,  ol  being  poorer.  One  of  the  hardest  thiog*  I  ever  did  iu  iny 
life  was  lo  write  the  letter  of  coiiKratuIalioii. 

M  70  (condensetl  lielioeation  of  a  jealous  Scotchman);  not  Mlfitb; 
K*Ii«roa*  lo  B  fault ;  keenly  sytapntbctic :  kind  heart ed,  geninl  wh*n 
thln^a  go  well  ;  quick  tcmpcmt,  ratliei  irritnblc,  very  energetic.  im> 
pnlnve,  almost  ncfcely  emhusiaitic  :  easily  carried  awa^  by  nn  idea; 
vary  vain  «apccially  of  newspaper  notice,  public  rccogniiion.  and  «veu 
persona!  appearance  as  photo;  fncliucd  to  magnify  his  office;  very 
icniitivc  to  interference  by  colleagues;  jealous  of  new  enlerpriiw* 
undcrlakeu  by  them  that  had  not  occurrea  to  him.  aud  welt  satihCed 
if  tucb  iinderlalclnKit  inixcHrry;  determined  to  'gel  in'  if  success  is 
probftble.  This  trait  is  most  ninrked.  Very  jenlous  in  social  moltera 
•od  of  authority  and  piopctty  lights ;  sensitive  to  lack  of  rmpect  by 
laCeriora;  baa  remarkably  gracefnl  way  of  coverJiiK  chagiiu  when 
wofsted. 

This  last  description  is  quoted  as  a  good  example  of  one 
kind  of  jealons  temperament :  and  to  bring  out  the  fnct  that 
jealousy  is  not  limited  to  morose  and  sinister  individuals.  In 
fact,  so  far  as  our  results  go.  it  is  not  associated  with  any  dis- 
tinctive type,  and  may  appear  in  many  strange  combinations. 
In  our  returns  there  were  described  1S5  'jealous  tempera- 
ments.' Of  these,  88  were  also  mentioned  as  being  selfi&li,  87 
as  irritable.  61  as  energetic,  56  as  genial,  54  as  generous,  43  as 
melancholic,  26  as  sluggish.  Irritability,  selfishness  and 
cnergj-  seem,  therefore,  to  be  the  m0.1t  freqnent  correlates ;  but 
not  by  any  means  necessary  ones.  The  influence  of  heredity 
is  often  mentioned,  but  not  with  sufficient  surety  and  uni- 
formity to  warrant  any  conclusions.' 

>  Dr.  G.  B.  Partridge  kindly  loaned  me  Home  statistical  data  on  tern* 
pcramental  qualities  of  school  children  of  elementary  grade.  By  un- 
■leriining  a  number  of  adjectives  or  descriptive  phroaes.  printed  on 
child  study  outline  blanks,  teachers  were  able  after  a  year's  study  to 
delineate  rather  fully  the  cbsracter  of  the  pupils  under  thcit  cbarjje. 
Ouiot  a  total  of  r. 094 deliDeot ions,  only  19  (to  Si'lSf  9  iKiys,  ago*  ;-l6} 
were  reported  as  jealous.  Of  tbcie  19,  :o  were  good  eatured.  ii  disa- 
KTeeable.  9  sensitive,  6  generous,  it  complaining.  The  smnllncss  of 
tbe  number  reported  u  jealous  can  be  ncconntcd  for  by  fcvctat 
leasoni,  which  need  not,  however,  to  be  here  considered. 
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Mncl.ime  Anns  GradKinska  thinks  that  poets  and  artUls  are 
v«r>'  oficn  jealous  of  rivals,  of  their  fame,  riches,  wives,  and 
their  own  inspirations.  She  cites  Julius  Slowacki  (see  his 
Lrtlers),  Aclnm  Mictcicwicx,  and  Chopin  as  examples  nnoas 
Poland'scmincut  men.  Victor  Hugo  and  MoliJrrc  were  kaovn 
lo  be  jealotLi.  and  Heine  went  so  far  as  to  poUoti  a  poor  parrot 
of  whom  his  Mathilda  wasfond.  Wharton  in  his  Life  of  Pope, 
observes,  "Among  authors,  jealousy  and  envy  are  iucurable 
disettses.''  Pinck  thinks  that  men  of  genius,  owing  to  tbcir 
high  emotionality,  arc  usually  very  jcalotis,     (i6,  p.  129.) 

Jealousy  Diitinguitked  from  Related  States.     Anger  and  fear 

are  so  original,  so  undenvcd  that  it  is  almost  impossible  to 

define  tbeiii  psychologically  except  in  tetma  of  themselves. 

,  This  \A  not  true  to  the  same  degree  of  jealousy  ;  for  the  slate 

^  of  jealousy,  it  will  be  found,  is  a  compound  or  aggregate,  and 

?ermiui  of  considerable  analysis  in  terms  of  clh«  feelings, 
'he  present  jiiiasc  of  our  subject  will  be  approached  by  a  de- 
scriptive dc&nitiou  of  jealousy  and  allied  emotious;  the  dis- 
tinctions made  will,  however,  be  logical  rather  tban  psycho- 
logical in  purpose. 

Rivalry  is  a  broad,  protean  term  tised  by  both  biologists  and 
psychologists-  For  Baldwin,  It  is  a  complex  having  the  fol- 
lowing ingredients:  biological  struggle  for  existence,  desire  of 
bt-irg  a  cause.  love  of  power,  love  of  the  game  itself,  sclf-aster- 
tiou,  imitadoQ.  1 

Competition  may  be  made  to  apply  to  rather  definite  cases 
under  rivalry,  when  the  object  striven  after  is  more  or  less 
clearly  io  view.  (Century.)  Both  arc  species  of  self-empha- 
sis and  assertion  of  power,  which  are  the  preretjuisite  of  jeal- 
ousy, emulation  and  envy. 

Many  aud  various  attempts  have  been  made  to  define  /nt/- 
9U^:  'Suspicion  or  bitter  resentment  at  Kucc«s»ful  rivalry' 
(Ceutnry).  'Apprehension  or  suspicion  of  being  outdone  by 
a  rival  in  matters  of  affection  or  favor'  (Standard).  'Aversion 
to  the  winner  who  carries  off  the  trophy  of  his  superiority' 
(Martineau).  Ribot  accepts  Dcscartes's  definition,  'Jealousy 
is  n  kind  of  fear  related  to  the  dusiie  we  have  of  keeping  some 
possession.'  By  distinguishing  jealousy  from  allied  states,  its 
exact  meaning  becomes  clearer.  Emulation,  for  iu.<)tance,  may 
be  taken  to  signify  an  expression  of  love  of  power  and  supe- 
riority fur  their  own  sake,  but  "being  intrinsically  neutral  as 
to  time  and  motive."  It  Js  the  pure  desire  to  raise  oneself  to  a 
superior  state,  best  t>-pified  in  Wordsworth's  Happy  Warrior 
of  Delight  'whose  high  endeavors  areau  inward  light.'  Emry, 
'however,  designates  a  more  sinister  state  which  contains  the 
pain  of  inferiority,  irritation  and  a  large  amount  of  ill  feeling 
toward  the  individual  who  affects  us  disagrA;ably  by  the  mere 
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fiKt  of  his  superiority/  (33,  p.  90.)  Jealous>-  is  differeo* 
tiatcd  from  envy  by  the  absence  of  the  consciousness  of  infe- 
riority. As  Martinean  puts  it.  envy  is  'the  giudging  sense  of 
relative  inferiority.'  Aristotle  makes  a  neat  distinction.  For 
him,  euvy  is  a  feeling  of  pain,  soieij'  because  olfiers  are  pros- 
perous. KmuUtion  is  also  a  species  of  pain,  but  solely  l»ecanse 
we  are  not  so  prosperous.  The  former  is  vicious,  being  satis- 
fied with  a  le\'elintt  down ;  emulation  is  virtuous,  and  only 
satisfied  with  a  leveling  up.  'Envy  to  which  the  ignoble 
mind's  a  slave,  is  emulation  to  the  learned  and  the  brave.' 

What  are  the  opposite.-*  of  c-nvy  and  jealousy?  Spinoza  fig- 
ared  out  'that  the  nature  of  man  is  generally  constituted  so  as 
to  pity  those  who  are  in  adversity  and  envy  those  who  are  in 
prosperity. '  '  Knvy  is  hatred  in  so  far  as  it  nffectK  a  man  so 
that  he  is  sad  at  the  good  fortune  of  another  person  and  is 
glad  when  evil  happens  to  bim.'  '  CoiDpit.-sMon  is  love  in  so 
far  as  it  affects  a  man  so  that  he  is  glad  at  the  prosperity  of 
another  person  aitd  is  sad  when  any  evil  happens  to  him,* 

Horwicz  discusses  this  interesting  contrast  in  a  lively  sec- 
tioa  of  his  Analysai  entitled  Mil-  und  I'tandgefithU.  (ai, 
Kt.  303-^5,)  'In  a  certain  sense,'  he  thinks,  '  it  may  be  said 
toftt  envy  is  just  as  natural  for  the  heart  of  man  as  is  sympa* 
thy,'  but  he  adds,  '  it  is  much  more  difficult  to  rejoice  with  the 
joyful  than  to  be  sad  with  the  sad,'  'There  arc  -some  natures 
so  noble  that  they  can  see  another  in  posisession  of  a  good 
for  which  they  have  ardently  longed,  not  only  without  envy, 
bat  with  actual  Afil/reudc'  Nevertheless,  Ilorwicz  finds  so 
tattch  Schadenfreudt  and  MUsgumt  that  he  is  prompted  to 
exclaim,  "Do  we  really  harbor  in  our  breast,  beside  the  good, 
a  bad  spirit,  a  devil  beside  the  angel?  Is  there  a  purely  dl«* 
interested  joy  in  disaster  itself?  Alas,  we  cannot  entirely  ab- 
solve human  nature  from  the  charge."  Mitfreudr.  \a  an  ac*- 
dcmic  word  rarely  used  by  Germans.  Is  this  a  commentary  on 
human  nature?  Why  is  it  that  our  own  sLindard  dictionary 
doe«  not  print  the  highly  respectable  word  con/eiidlyf 

The  contrast  between  pity  and  jealousy  is  recogiii2ed  in 
Schopenhauer's  philosophy.  Jealousy,  as  an  expression  of  the 
will  to  live,  is  a  most  sinister  evil;  witUe  pity,  which  assuages 
that  will,  is  the  highest  virtue.  Dut  Nietzsche  naturally 
makes  pity  the  thing  most  despicable.  There  is  a  proverb, 
Pity  curclh  Envy. 

By  way  of  summary,  then,  we  may  say  that  envy  arises  in  a 
mere  situation  of  inequality  (not  rivatr>'),  and  has  no  refer- 
ence to  the  affection  or  favor  of  a  third  party,  uo  sense  of  per- 
sonal i»jur>-,  but  is  simply  a  feeling  of  inferiority;  while 
jealousy  embodies  all  these  things  and  involves  a  situation  of 
real  rivalry.  But,  as  we  shall  see,  it  is  a  plastic  complex, 
which  defies  the  circumscription  of  a  definition. 
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Expretiion  of  Jealousy.  Wc  have  already  slated  by  exam- 
ple and  otherwise  the  expiessive  movements  conoected  with 
the  jealousy  of  children.  The  ontward  mnnifrstation!  which 
become  extreme  enough  to  be  either  pathological  or  criminal 
arc  rcser\ed  for  a,  later  section.  We  have  now  to  tneatJOQ  ia 
more  detail  the  symptoms  associated  with  the  jealousy  of  gen- 
erally normal  young  men  and  women,  as  based  on  their  intro- 
spections. Nunicrically  these  symptoms  distributed  them- 
selves as  follows :  Flushing  73 ;  paling  33  :  chill  t6  ;  swcatiog 
36 ;  mnsclc  tension  4.4  ;  scon-ltng,  clenching  of  Bsis.  com- 
pressing of  lips,  gritting  of  teeth  (one  or  more  or  all  of  these 
combined),  60.  Rush  of  blood  to  the  periphery  and  a  general 
or  partisl  tensing  of  the  muscular  system  were  most  frequently 
mentioned.  The  body  assumed  sn  erect  position,  a  rigid  atti- 
tude, or  moved  as  if  in  great  pain.  For  00c  person  the  chin 
quivered,  the  lips  became  extremely  white,  the  comers  of  the 
mouth  were  drawn.  The  eyes  might  be  fixed,  roll,  flash  or 
grow  dull.  Some  would  sit  ver>'  still,  others  would  stamp, 
crouch,  or  walk  heavily  or  wriug  their  hands.  Several  pressed 
their  tongues  against  the  roof  of  the  month.  Many  girls  like 
to  seclude  themselves  or  cry  bitterly;  one  yonng  woman  claims 
that  no  other  emotion  can  make  her  cry.  For  others  jealousy 
is  too  dry  a  state  for  tears.  Some  fall  prostrate  when  (bey 
weep.  The  general  complex  of  symptoms  accompaoyiag 
sulking  and  obstinacy  are  frequently  present. 

Quoting  Sutherland.  "Dislike,  jealousy  and  hate  are.  in 
their  physiology,  do&ely  analogous  to  fear  and  grief.  They 
whiten  the  skin,  reduce  the  glandular  secretions,  and  deprest 
the  vitality;  but  they  have  one  very  distinctive  feature.  The 
bodily  powers  which  they  restrain  arc  .-still  i>reseiit  though  kept 
in  repression.  .  .  .  The  woman  who  looks  like  marble  froa 
the  deadly  gnawing  of  jealousy  will  show  a  deep,  dark  flush 
when  her  rival  suddenly  comes  in  sight."     (40.  p.  389,) 

The  fact  is,  as  the  returns  abundantly  show,  that  jealousy 
being  an  extremely  mutable  psychosis,  presents  many  varia- 
tions between  individuals  and  even  in  the  same  individoal. 
Good  introspection  will  discern  slight  expressive  movements 
iu  very  mild  cases,  but  oflen  enough  such  movcmeots  arc 
small  if  cot  imperceptible.  Many  of  the  correspondents  said 
they  had  none  whatever.  Thas  one  young  woman  wrote  that 
her  '  envy  and  jealousy  do  not  express  themselves  outwardly  ; 
they  eat  inside  of  me.'  Long  training  and  pride  may  succeed 
in  hiding  jealousy  from  the  world's  view ;  but  observers 
of  sensibility  can  discover  it  even  behind  a  ma.<tk.  The 
question.  In  Ihe  a^se$ue  of  overt  adt  are  you  able  to  dtieet  jtal- 
ousyt  Hott'f  brought  many  interesting  and  suggestive  re- 
plies.    Subtle  changes  in  the  expression  of  the  countccaiKe 
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were  most  often  mentioned,  particularly  of  the  eyet,  OOOflrm- 
ing  the  pruvrrbinl  location  of  envy  and  jealous>'  in  that  Organ. 
As  one  correspondent  put  it.  '  Jealousy  may  be  detected  by  a 
certain  expression  of  the  eyes,  indescribable  but  perceptible  to 
observant  and  sensitive  people,  an  acute,  watchful,  anxious 
gxze,  averted  when  it  perceives  itself  watched.'  Other  indexes 
mentioned  are,  the  manner  of  carrying  the  head,  firm  set  moutb, 
restless  or  strained  behavior,  compression  or  movements  of 
the  lips,  slight  tightening  of  the  muscles,  sighing,  elongation 
of  the  face,  suspicious,  pumping  questions,  ovcr-afsnmcd  indif- 
ference, inueudo  in  remarks,  chariness  of  compliuieuts.  un- 
guarded words,  drooping  of  corners  of  mouth  or  lack  of  interest 
shown  in  listening  to  another's  praise.  One  young  woman 
perceives  jealousy  in  '  the  reserve  nature,  the  flashing  eyes, 
often  sulking  look.  Even  where  these  are  not  seen  there  seems 
to  be  something  in  the  very  air  which  tells  me  of  the  presence 
of  a  jealous  person.' 

Darwin  says  that  his  correspondent.^  generally  denied  that 
they  could  recognize  jealousy,  and  thinks  that  envy  and  jeal- 
ousy can  hardly  be  considered  to  have  any  characteristic  ex- 
pression, and  that  the  vague  and  fanciful  phrases  which  poets 
use  in  describing  these  states  is  a  confession  that  they  h»vc  no 
clear  outward  sign.s.  (9.  p.  79,  p.  262.)  Sir  Charles  BcU  at- 
tempts to  describe  the  fadal  expression  of  jealousy  more  fully 
than  Darwin  (4,  p.  157),  but  thinks  that  only  poetry  like 
Shakespeare's  can  truly  portray  the  emotion  in  the  vivid  colors 
of  nature,  and  he  considers  it  a  difficult  subject  for  painters. 

By  the  employment  of  accessories  this  difficulty  is  somewhat 
reduced,  and  artists  do  not  altogether  avoid  the  theme.  I  was 
able  to  secure  two  pictures  in  which  it  was  present,  and  the« 
I  used  to  test  whether  an  artist  can  really  portray  the  emotions 
of  envy  and  jealousy,  clearly  enough  to  be  correctly  interpreted, 
without  the  assistance  of  a  suggestive  title.  The  first  of  the 
pictures  was  a  colored  art  supplement  by  Geoffroy  from  the 
French  Magazine  L' Illustration  (numfro  de  Noil,  1905)  enti- 
tled L'Envie,  supposed  to  represent  an  en\'ious  little  girl, 
imeolly  following  behind  another  little  girl  of  the  same  age. 
who  was  fortunate  enongh  to  be  the  possessor  of  a  coveted 
bunch  of  rosy  cherries.  The  second  picture  was  a  copy  of 
Ume.  Etizat>elb  Gardner  Bonrgereau's  The  Award  of  Paris, 
which  represents  a  barefoot  boy  (Paris),  age  abont  eight 
years,  presenting  an  apple  to  the  prettiest  of  three  girls.  On 
the  right,  and  in  the  background  is  a  girl  who  is  supposed  to 
be  jealous.  Grasping  her  skirt  with  one  hand,  the  little  finger 
of  the  other  hand  in  her  mouth,  she  looks  upon  the  awarding 
with  askant  ej-es.  The  first  picture  was  tried  upon  34  sul^ 
jects,  the  second  on  16.  On  the  first  exposure  only  the  envious 
JouaMAi,— 3 
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or  jealous  prl  was  shown,  the  rest  of  the  picture  being 
lip.  On  the  second  ex^wsare  the  titles  only  were  concealed. 
The  reaclions  of  the  subjects  were  entirely  spontaueous,  and 
the  resulL*  sliowed  little  contratlicion  in  the  results  of  the  fim 
and  second  exposure,  though  the  interpretations  were  more 
definite  wheu  the  complete  picture  was  shown.  Eighteen  out 
of  the  34  gne:ssed  cupidity  (or  its  equivalent),  and  tS  out  of  34 
mentioned  inieresi.  as  being  the  expression  on  the  iace  of  the 
VEnvit  girl.  Other  judgments  were  scattered  and  stated  fear, 
surprise,  stealth,  etc.  Cupidity  as  meaning  strong  desire  is 
akin  to  cuvy,  so  we  should  have  to  call  this  a  pretty  good  record. 
Fifteen  out  of  t6  correctly  mcnlioned  jealousy  (mostly  directly 
by  that  name)  in  the  case  of  the  second  picture  ;  six  used  lite 
word  envy  also,  four  mentioned  shynetut,  four  revenge,  two  sor- 
row, ten  sulkiness.  So.  as  far  as  ihe  results  of  this  little  test 
go,  we  may  conclude  that  envy  and  jealousy  have  a  char- 
acteristic,  readable,  cuiolional  expression,  at  least  in  the  face. 
Analym  of  Jealousy  as  a  Mental  State.  Several  lines  of 
evidence  may  be  adduced  to  show  that  jealousy  is  not  a  simple 
inental  state.  Spinoza  spoke  of  it  as  'a  vacillation  of  the 
niiud;'  James  Martineau  as  an  '  ulterior  compouud;'  Bhagavan 
D&s  makes  it  a  mixture  of  love  and  hate;  Iron.s  calls  it  a  com- 
plex stale  :  Ribot.  a  'binary  ccmpcuud  derived  from  the  com- 
position by  mixture  of  heterogeneous  and  divergent  elements.' 
As  not  infreqiicnlly  happens,  the  poets  have  already  furnished 
a  better  characterization  than  any  psychologist  can  provide. 
Shakespeare  sums  it  all  up,  according  to  1-inck,  in  ois  two 

lines, 

'  But,  O  wIiRt  dsuiiied  minute*  t«lU  lie  o'er 
Who  d«t«s,  yet  doubt*,  autpecta,  yet  (trongly  lovo. 

W.  Collins  in  his  Ode  to  Passion,  it  seems  to  me,  has  done  as 
well: 

"Thy  numl)«t«,  Jealonay,  to  nouiclit  were  fixed  : 

Sbi.)  proof  of  tby  dlatieMfnl  state  : 
Of  dtfiecing  themes  the  reeling  *ong  waa  mixed ; 

And  uow  it  courted  Lore,  now  mviiiK  called  011  Hate.* 

Our  returtLH  abundantly  bear  out  this  conception  of  jealousy, 
and  give  us  some  ides  of  what  are  the  differing  themes.  One 
hundred  and  twenty-two  persons  in  their  introspective  accounts 
mentioned  anger,  as  one  of  the  elements.  This  heads  the  list 
Eighty-fonr  mention  seif-pity :  32.  grief,  sadness,  sorrow, 
melancholy,  dejection,  despondency;  60,  mortifitation ;  39. 
Jear  and  anxiety;  55,  hatred,  re\xngcfn!  thoughts,  desire  to 
injure,  rancor ;  21,  sulking,  impulse  to  flee  from  the  irritating 
situation,  denire  to  .seclude  self  and  to  cry;  3i  mention  other 
feelings  not  falhng  uudcr  the  above  heads.  In  one  given  indi- 
vidual, whatever  brand  of  jealousy  he  may  have,  the  complex 
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is  c\-cii  for  him  a  veering  thing,  with  now  this  clement  now 
that  element  prominent.  And  between  itidividuaU  the  per- 
mutations are  man)'.  Anger,  self-pity  (tnd  grief  constitute  the 
most  usual  combination,  and  the  resuUaut  jealousy  falls  into 
the  fttbenic  or  asthenic  type,  according  a.s  the  first  or  last  ele- 
ment is  predominant.  The  two  grand  divisions  are  'the  jeal- 
ousy which  suffers  aud  tbe  jealousy  which  Is  angry,'  hnt  either  | 
anger  or  grief  may  be  lacking  in  any  given  state. 

Wc  shall  not  push  our  analysis  until  we  have  cited  somel 
concrete  desciiptions,  by  persons  who  themselves  have  under- 
gone the  experience  of  jealousy. 

P  aa.  Jrali>u«;r  usually  aiouscb  in  lue  a  IteMog  of  iieI(-pU}',  anxietv 
or  fear,  rmrcly  nmy  of  thy  other  more  violent  emotions.  The  atucx 
may  be  iiuildeii  or  it  may  he  the  reaction  from  some  previoiu  itrong 
fueling.  The  Rudd«it  attack  oomva  nnil  ^ocs  quickly.  My  handa 
always  ^to""  cold.  A  sudden  chilly  aeusattou  of^  tbe  spinal  column 
haa  mice  in  a  vhilc  accompanied  tlie  attack. 

F  33.  I  simply  felt  a  heavy,  sinking  feeling  all  through  me;  bated 
eirerybody.  and  was  rery  nervous:  often  sulked. 

M  33.  I  felt  ciccediniEly  pained  at  being  surpassed  in  any  kind  o( 
play  and  aI*o  in  lore.  Toward  a  rival  in  love,  I  lelt  tliat  he  was  cruel 
to  all,  unfit  tor  his  high  position.  I  kilted  bim  often  and  often  com- 
mitted auicide. 

F  ao.  I  can  Bcarccly  describe  how  I  feel.  I  gel  de«pcralcty  'blue,' 
also  feel  pity  for  my  miserable  self,  and  theac  are  about  tbe  only 
time*  that  I  ever  cry;  I  just  want  to  go  oS  somewhere  and  hide.  The 
attack  conieii  in  a  Sash;  nierelv  an  action  or  word  on  tbe  part  of  the 
person  may  brin^  it  on,  and  make  me  miserable  for  a  week  and  often 
macb  longer.  Once  in  its  throes.  seK-controI  is  of  no  avail;  it  (imply 
baa  to  wear  off  of  it*  own  accord. 

P  18.  At  first  I  could  n't  cry.  I  juat  shook  with  sobs  and  then  I 
cticd  a*  though  my  heut  would  break,  fell  on  my  kneei  and  began  to 
pray. 

P  18.  When  I  am  jealon*  my  musclea  feel  atlH,  my  heart  beats  fast 
and  I  feel  as  though  I  could  not  draw  my  breath.  Sometimes  it  sccmi 
a*  thougli  my  heart  realty  acbc*. 

P  19.  The  attack  comes  on  truddenl^;  when  by  some  word  or  act  I 
am  led  to  tbiak  I  am  not  first  in  the  third  party's  aEFection,  a  pang,  ■ 
•ort  of  darting  pain,  goes  throo|;h  my  heart,  my  face  clouds  over,  my 
lips  conipre«».  a  chill,  stouy  feeling  cornea  over  me,  and  I  pity  myaelt. 
If  I  have  anything  in  my  hands  1  clench  it  tightly.  The  psin  darta 
through  in  a  second  and  then  I  try  to  shake  ofi  the  rcaultiuz  numb 
feeling.  The  spell  lasts  abont  five  minutes;  after  the  spell  I  an 
depressed. 

P  33.  When  I  am  jealous  there  seems  to  be  tomctbtu^  griping  my 
heart.  That  Is  all.  I  feel  no  anger,  no  desire  to  injure,  jutt  a  feeling 
as  if  my  heart  wonid  break.  There  is  a  lump  in  my  throat.  I  brood, 
but  never  give  signs  of  my  jealousy  outwardly,  and  I  confesa  that  I 
can't  very  well  drive  away  the  feeling. 

P  19.  [  feel  very  angry.  My  face  g'tt  very  red.  I  can  almost  feel 
my  blood  boil ;  bv  tbis  I  mean  I  have  a  queer  sensation  in  my  tiody. 
I  was  grieved  and  alK>  felt  fear.  I  felt  as  though  I  could  tear  my 
rival  to  pieces. 

M  ti.  Attack  i*  never  acute  or  spasmodic  as  far  a*  to  bodily  maoi- 
iMtatioss.  bttt  I  have  often  bad  a  sudden  rush  of  tbe  feeling  which 
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cstued  Alnto*t  n  linkinff  at  tbc  pit  of  ttic  Mooiacli  or  tcndcacr  to 
asuim,  witli  IIqrIiIiik-  Tlioti^b  ofteu  art>ti««d  saddcnl;'  bj  trivial  dt- 
cumstaocci  nml  suipicion*.  it  ij  rather  a  praminenre  do  b  rrgntu 
pUlcan  of  the  chtonic  feeling  entertained  toward  some  ri*al. 

F — .  Thrte  tiint-t  I  liav*  aiiHcrtil  very  kcntely  throuKh  jealoiur 
towaril  gills  or  the  womrn  wliu  were  faruied  bjr  the  yotitb*  or  man  l 
loved.  My  cailicst  cxpcTience  came  at  about  t6  or  17,  and  sit  ImI- 
Ingi  were  revealed  by  cryiof;.  melattcfaoly.  iaientic  longing  for  lUrk 
eyes,  gtacefnl  figure,  and  all  the  sopertor  phytic*]  attractions  po*. 
sensed  by  lho«e  iwox  icatou*  of.  MiiDy  phyticAl  •cnMtkiDS,  «•  a  fcel- 
ingol  a  beary  batiil  grasping  the  heart  and  prodnclng  actual  pain: 
depression;  Iom  of  appetite;  ioss  of  sleep:  teatlessneis :  detlrc  to 
walk  lar  away  and  alone :  brooding  over  wtuit  might  have  been  h»d  I 
only  pOMeMcd  beauty  01  superior  vjvitcity.'^theM  all  accompotued 
every  attack  of  '  Ihii  ^reea-e>*e<!  monster.' 

1'  18.  At  the  fint  mitant  I  feci  a  desire  to  injure,  a  cold  •tlfleoiax 
of  my  tongue,  a  cold  creeping  at  ciy  heart.  J  never  can  say  a  wm9 
or  I  say  the  wrong  thing.  Am  angcv.  grieved.  I  feel  aa  if  paratyud. 
After  sueb  an  attack  I  am  quite  andoDc,  sick,  tired,  and  dJMatiwGed 
with  tuj'ScK.    I  try  to  exercise  wK-control  tint  It  helps  little. 

F  31.  I  felt  a  nsBty,  ditsgreeablu  pang  in  rn^  beart.  I  could  cry 
for  hours,  lying  in  a  secluded  garden  comer,  or  in  my  rooio,  thluklar 
of  all  sorts  of  tilings,  suicide,  murder,  ftixht.  This  ff«liag  vanisheiC 
but  even  when  the  man  was  DO  more  lored  I  felt  tbe  same  patig  when 
I  saw  him  with  anolhef. 

M  34.  I  feel  very  unhappy  •omciiioea,  eaprclally  as  jealousy  makes 
me  lo»e  confidence  in  those  nearest  to  me.  I  would  be  very  happy  if 
science  could  help,  it  is  my  great  wish  and  therefore  I  wjl'l  be  track. 
My  oatbreak*  arc  unconlTollable,  I  make  a  row,  a  »cene,  and  often 
have  bad  duels,  t  know  I  am  a  brnte.  I  oev«r  allow  any  one  to  ap- 
proach the  woman  I  love  or  court,  even  if  tt  is  a  passing  fiame.  I 
cannot  bear  to  sec  anothci  man  near  her.  1  woald  kill  htm.  I  fteJ 
bat,  flash,  my  eyes  Sash,  —  it  is  a  moat  miserable  feeling. 

The  characterization  of  envy  and  jcalotisy  in  proverbs  and 

?>etry,  give  further  insight  into  tbe  psycholoj^y  of  the  subject, 
he  emaciating  asi>ect  of  envy  la  most  often  seized  npon  in  these 
references:  'Rust  consumes  iron,  envy  consumes  itself.'  'An 
enviotis  man  waxes  lean  with  the  fatness  of  bls  neighbors.' 
'As  a  moth  gnaws  a  garment,  so  docs  envy  ooiuamc  a  man.* 
'Base  envy  withers  at  another's  joy.'  'Envy  Ls  the  wontt 
disease.'  'Envy  is  the  dyspepsia  of  the  mind.'  (Punch.) 
'Nothing  can  allay  the  rage  of  biting  envy.'  'Wrath  \a  cmd 
and  anger  is  outrageous,  but  who  is  able  to  stand  before  envy  J ' 
'The  envious  man's  face  grows  sharp  and  his  eyea  big.'  'Envy 
pines  at  good  possessed.'  (Cowper.)  'Asound  heart  Is  the 
life  of  the  fiesli;  but  envy,  the  rottenness  of  the  bones.' 
(Bible.) 

Shakespeare  variously  calls  envy,  black,  devil,  sharp,  moo* 
ster;  and  speaks  of 'Lean-faced  Envy  in  her  loathsome  cave.' 
and  of  'the  briuisb  bowels  of  some  envious  surge. '  For  Pope 
'hateful  envy'  'howLs,'  i^  'pale'  and  looks  'wan,'  and  'Listening 
Envy  drops  her  snakes.'  Perhaps  the  most  exquisite  and 
masterful  lilerary  study  of  envy  is  found  in  the  dramatic  mono- 
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loguc  by  Robert  Brownmg,  entitled,  'Soliloquy  of  the  Spaaisb 
^  Cloister.'     The  first  stanza  may  be  quoted: 

f       If  En 


"Gr-r-T  —  there  tou  go.  iny  heart's  abhorrence! 

Water  jrour  aanmert  flower  pols,  <lol 
If  h«t«  killed  men.  Brother  Lawrence. 

God's  blood,  would  not  mine  kill  yon  I 
Wb*t.  your  mjrile  bu&h  oeedi  trluiiulug? 

Oh.  that  rose  has  prior  clains  — 
Kceds  its  leaden  vase  lilltd  brimming  t 

Hell  dry  yo«  up  wfth  iu  flames  I" 


I 
I 


If  Envy  carries  snakes,  Jealousy  is  itself  a  monster  witb 
grecu  eyes.  In  Japan  it  is  proverbially  associated  with  a 
homed  dragon,  and  the  literal  translation  of  the  Japanese 
phrase  *to  be  jealous'  is  'to  grow  a  horn.'  An  African  proverb 
Mys,  'A  jealous  woman  has  uo  fiesb  upon  her  breast,  for  how- 
ever much  she  may  breed  upon  jealousy,  she  will  always  be 
hungry,'  "Jealousy  is  worse  than  wilchcrah,'  says  a  European 
proverb.  'Jealousy  is  the  greatest  evil.'  'The  jealous  man 
spreads  his  bed  with  stinging  nettles  and  then  sleeps  on  it.' 
Shakespeare  also  calls  jealousy  a  mad  devil,  and  thinks  'The 
venom  clamors  of  a  jealous  woman  poisons  more  deadly  than  a 
mad  dog's  tooth.'  The  BiUical  description  again,  is  vivid: 
'Love  is  strong  as  death;  jealousy  as  cruel  as  the  grave;  the 
coals  thereof  are  coals  of  fire,  which  hath  a  most  vehement 
flame.' 

It  is  the  plurality  and  diversity  of  the  elements  in  the  jeal- 
ousy psychosis,  combined  with  their  hyper-personal  character, 
that  makes  it  so  crtiel.  so  poignant.  Ithagaven  Dlts  is  of  this 
opinion:  'In  its  intenser  forms,  connected  with  sex-love, 
where  the  Love  ...  is  the  greatest,  the  Hate  is  naturally  at 
its  worst;  Ihc  consequence  is  that  Jealousy  is  an  emotion  which 
may  be  said  to  disturb  the  mind  of  the  human  being,  sway  it, 
tear  it  in  two  more  powerfully  than  any  other  emotion.'  (to, 
P-  ^3-)  James  observes  that  the  strain  on  actors  playing  the 
part  of  the  jealous  Moor  in  Othello  is  exceedingly  severe. 
'Coleman  was  always  physically  prostrate  after  the  play  and 
could  not  get  a  pigment  which  would  stay  on  his  face.'  (24. 
Vol.  a.  p.  465O 

But  tbroUKh  the  heart 
ShotiUI  JcnloitHv  it*  venom  oact  dlfluM 
T  is  ttaeo  deligbtfnl  misery  no  more. 
Bat  aKOBy  ttamixed,  jixeswuit  Kail. 
ComMlng  «T«iT  ibought  and  blatllog  all 
Lo*«'*  paradite. 

It  has  been  named  the  'King  of  Torments, '  and  Spenser  says, 
'Of  all  the  pus^sions  of  the  mind  thou  vilest  art.'  Pinck  is 
probably  right  when  he  calls  it,  'The  keenest  agony  known  to 
mankJod.' 
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Genetic  development  and  scope  of  jeatouiy.  Mtich  of  this 
pecaliar  anguish  is  due  to  the  fact  that  jealoofiy.  at  least  id  its 
intenser  forms,  is  the  acutest  byperself  feeling;,  the  kcene&t 
self-consciousness  experience,  wMch  falls  to  the  lot  of  man. 
It  is  pre-eminently  an  anti-social,  self-regarding  ctgotton.  In 
tracing  its  genesis,  we  should,  therefore,  go  back  to  the  most 
primitive  feeltngsof  self  in  the  evolutional  scale.  "In  a  certain 
seoee,"  according  to  J.  W.  L.  Jones,  "self-consciousiKSS  is 
coeval  with  consciousnesji  itself."  (as,  p.  58.)  The  lower 
animals  cannot,  of  coarse,  be  credited  with  a  self-cooscionsoess 
90  highly  developed  as  to  be  conscious  of  'the  subject  whose 
activity  is  the  subject's  objccl;"  but  for  our  purposes  a  broader 
conception  than  this  will  be  serviceable.  We  shall  consider  all 
feelings  connected  with  the  instinct  of  t<r^-pre.servaiioa  and 
M^- aggrandizement,  as  either  implicitly  or  explicitly  repre- 
senting a  self-feeling.  The  very  dcfiuitious  of  the  most  pri- 
mary itnd  irmlndble  animal  feelings  like  anger  and  fear,  bring 
in  this  ascription  of  a  self.  Anger  is  called  ;^-aggressive: 
fear,  i^^- defensive.  Thus  Stanley  says,  "In  fear  there  is  an 
elimination  of  oneself  from  the  injury,  in  anger  elimination  o4 
the  injury  from  oneself." 

In  the  human  self-feeling,  according  to  Rfbot,  the  primary 
fact  is  "the  feeling  .  .  of  personal  strength  or  weakness  with 
the  tendency  to  action  or  arrest  of  action."  Now  it  is  within 
the  bounds  of  caution  to  attribute  to  all  congous  animals  a 
corresponding  self-feeling,  meaning  thereby  the  halo  of  pleae- 
nre-pniii  feeling  which  attaches  to  inlra-organic  functioniflc 
and  adjustment  to  environment.  The  base-line  of  the  self 
feeling  will  be  phy^cal  comfort  and  discomfort,  bnt  its  exact 
nature  must  be  left  to  individual  conjecture. 

The  first  nidimentary  emotions  to  heighten  this  self-feeliog 
are  waves  of  fear  and  auger.  When  \\\tx  are  unblended,  un- 
differentia  led.  we  have  nothing,  as  yet.  which  may  legitimately 
be  called  jealousy.  But  when  by  reason  of  more  and  more 
complex  rivalry  situation!!,  which  higher  organisms  have  to 
meet,  these  two  feelings  oscillate,  conflict  or  combine  with 
other  elements,  there  may  result  those  peculiar  states  of  antag- 
onism and  discomfiture,  which,  because  of  their  peculiarity, 
should  be  called  jealousy.  The  creature  becomes  jealous  when 
the  domain  of  self  is  trespassed  upou  by  a  rival,  or  threatens  to 
be  so  trespassed.  The  self-sufficiency,  complacency,  security 
of  some  well  protected,  stolid  beasts,  suggest  anything  but 
jealousy;  and  theirserenily  is  surely  farther  removed  from  such 
a  state  than  the  chronic  watchfulness  aud  trepidation  of  so 
many  preyed-upon  fauna. 

Whatever  may  be  the  character  of  the  sense  of  self  in  the 
higher  animals,  certain  it   is,  that  they  act  as  though  their 
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homes,  tbeir  feeding  grounds,  their  eggs,  their  cubs,  prowo- 
der  and  mates  were  very  parts  and  parcels  of  themselves. 
Galton's  brilliant  description  of  the  sociabilit)-  of  the  South 
African  ox  {brcibly  strikes  us  as  being  a  puralJel  nf  what  hap> 
pen.i  in  the  human  family  when  a  man  suddenly  finds  the 
cherished  domain  of  self  sundered  by  the  triumph  of  a  rival 
lover  or  business  competitor.  "An  ox  when  separated  from 
his  herd  exhibits  every  sign  of  mental  agony,  his  glance  is  rest- 
less and  anxious  and  is  turned  in  snccession  to  different  quar- 
ters ;  his  moi'ements  are  hurried  and  agitated  and  he  becomes 
a  prey  to  the  cxtremest  terror,  .  .  .  (he)  cannot  endure  even 
a  momenlar>-  separation  from  his  herd.  He  strives  with  all 
his  might  and  main  to  get  hack,  and  when  he  succeeds  he 
plunges  into  the  middle  to  bathe  his  whole  body  with  the  com- 
fort of  closest  companionship."  Who  will  deny  that  this  bo- 
vine beha\-ior  closely  resembles  the  frenzy  of  human  jealousy, 
and  indicates  the  capacity  of  even  a  quadruped  to  feel  shrink- 
age of  self  and  to  take  comfort  in  the  restoration  of  self?  The 
psychology  of  animal  jealousy,  then,  reduces  itself  to  this:  a 
Mttse  of  self  highly  enough  developed  to  feel  imminent  or  xc- 
oomplished  deprivation  In  situations  of  rivalry. 

Now  in  children,  as  in  animals,  we  should  expect  the  first 
forms  of  jealousy  to  be  very  rudimentary.  If,  as  seems  to  be 
the  case,  the  first  manifestation  of  the  proprietary  instinct  is 
toward  the  maternal  breast,  we  may  look  there  for  oiu*  earliest 
human  jealousy.  So  far  as  the  infantile  sense  of  self  is  con- 
cerned, it  consists  in  the  swaddling  period,  of  bodily  feelings 
of  comfort  or  discomfort,  including  everything  external  to  the 
body  which  becomes  connected  with  its  physical  welfare,  stich 
as  the  breast,  the  nurse's  face,  the  father's  shining  spectacles, 
the  lullaby,  etc.  These  alterior  factors  are  probably  earlier 
and  more  intimately  parcel  of  the  dawning  feeling  of  self  than 
the  infant's  own  hands  and  feet.  At  any  rate  it  is  true,  as 
Baldwin  says.  "To  be  separated  from  bis  mother  is  to  lose 
part  of  himself,  as  much  so  as  to  be  separated  from  a  hand  or 
foot." 

It  is  evident  that  young  infants  have  a  sense  of  self  suffi- 
ciently real,  to  be  able  to  feel  the  pangs  of  deprivation,  beyond 
mere  organic  hunger.  At  the  earliest  stage  it  is  solely  a  scn^- 
tivene.'is  to  dispossession  of  things  material,  which  minister  to 
the  initlincis  of  food  and  play,  and  for  several  years  lusty  infan- 
tile fights  arc  waged,  on  account  of  a  jealous  regard  for  these 
things.  But  snrprLsingly  early  we  have  the  dawn  of  some- 
thing which  contains  the  promise  of  higher  forms  of  jealousy. 
This  is  the  social  sense.  The  following  is  taken  from  the 
maonscript  note*  of  Dr.  T.  L.  Smith,  on  the  Japancw  baby, 
Kiku.     ' '  Ucr  social  sense  appears  to  have  been  an  early  devd- 
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opment,  for  Dr.  C.  A.  Os-borne  reports  that  sbe  cried  at  being 
left  alone  and  showed  signs  of  content  at  having  some  one  near 
vahile  in  the  hospital  (age  three  weeks).  The  first  incident, 
however,  which  seems  to  show  a  distinct  element,  is  recorded 
ID  the  t6lfa  week,  when  she  was  very  much  interested  in  a 
rattle  for  about  ten  minutes,  but  eveT>'  few  minutes  turned 
away  from  it.  looked  up  into  my  face  with  a  smile,  and  then 
turned  back  to  the  rattle.  This  3U{;o:est3  a  seeking;  for  sym- 
pathy,  though  probably  in  a  very  rudimentary  form."  Since 
then  Dt.  Smith  has  noticed  a  fretting  cry.  not  of  bodily  dis- 
comfort, but  of  emotional  distress,  when  Kikti's  mother  wooM 
suddenly  leave  the  room  or  would  attend  to  the  typewriter 
instead  of  to  the  baby.  Is  Kiku  jealous  of  the  typewriter? 
The  very  suggestion  of  the  question  shows  that  wc  arc  dealing 
here  with  something  which  may  develop  into  true  jealousy  as 
soon  as  the  sense  of  self  becomes  suffidently  ejccttve. 

Miss  Shina  noted  the  same  fact  in  her  niece  at  about  the 
same  age.  "It  was  about  ten  days  before  the  end  of  the  month 
(sixth  month)  that  she  first  showed  a  decided  entational  dt- 
ptidente  on  her  mother.  She  had  been  separated  from  her  for 
some  time  (by  a  tedious  (dentist's  eDgagement)i  had  becotse 
hungry  aud  sleepy  and  had  been  frightened  by  an  abrupt 
stranger.  At  last  she  settled  into  a  pitiful,  steady  crying,  stop- 
ping at  every  angle  in  the  corridor  where  I  walked  with  her, 
and  watching  eagerly  till  it  was  turned,  then  breaking  out 
anew  when  her  mother  did  not  prove  to  be  around  the  corner. 
This  tragic  experience  left  a  much  deeper  mark  than  the  phy- 
sical woesi  and  for  some  days  the  baby  watched  her  mother 
rather  anxiously  as  if  she  feared  she  might  lose  her  again  unlcst 
she  kept  her  eyes  constantly  on  her,"  (57,  p.  (80.)  The 
baby's  emotional  dependence  was  a  »igu  of  her  capacity  to  liear 
and  to  feel  thedeprivationof  something  that  ministers  to  self.-— - 
a  capacity  which  is  at  the  bottom  of  all  jealousy,  animal  or  hu- 
man, material  or  nffectional. 

Paola  Lombroso's  explauation  of  infantile  jealousy,  it  seems 
to  me.  is  in  harmony  with  the  general  interpretation  of  jeal- 
ousy here  oScrcd.  'The  fundamental  law  of  child  psychology 
which  co-ordinates  and  explains  the  facts  of  child  life  is  the 
strong  sense  of  x<r^-conservatiou  and  jr^- protection,  the  jealous 
care  with  which  the  child  seeks  to  preserve  himself  from  every- 
thing which  can  hinder  or  impede  even  in  the  slighter  degree 
his  development.'  'Thechild  loves  merely  becanseof  immediate 
benefit  and  pleasure  conferred  upon  him.'  Lombroso  cites  as 
anexaiuplea  very  good,  intelligent  child  who  all  at  once  became 
fiercely  jealous,  when  having  broken  his  leg  he  bad  to  stay  in 
bed  more  than  a  month,  and  could  no  longer  endure  that  his 
little  sister  should  come  into  the  room,  to  take  his  mother's 
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ia  the  sliftbtest  degree.  Later  this  child  in  K<ving  an 
■nt  of  ibis  jealousy  which  was  short  lived,  said,  "I  love 
Lia  now,  but  when  I  was  ill  I  did  not  love  her." — 'In  this  case 
is  seen  tn  schematic  form,  what  jealonsy  really  is,'  thinks  Lom- 
broso ;  "a  child  becomes  jealous,  when  he  is  weaker,  when  there 
is  awakened  in  him  a  more  imperative  need  of  being  supreme 
in  aflection  and  gathering  to  himself  all  the  bene^t.'  (30, 
ch.  I.) 

\^'ithotit  attempting  to  trace  in  detail  the  dialectic  of  the 
developing  personal  self  from  infancy  on.  it  may  be  said  that 
by  impingement  upon  a  social  environment,  the  sense  of  self 
deepens  and  expands,  becomes  more  of  a  socius  ;  and  the  na- 
ture of  the  jealousy  experience  grows  pari  passu  complex. 
Jealousy,  as  one  correspondent  stated  the  case,  Ls  'an  important 
phase  of  the  divine  spirit  of  selfishness,  which  is  identical  with 
the  instinct  of  self-preservation.'  It  may  also  be  sub.sumed  un- 
der the  protean  conception.s  of  property  and  of  pride.  It  is  the 
instinct  of  appropriation  embarrassed  by  a  rival,  the  impulse  of 
domination  obstructed,  the  pleasure  of  triumph  denied  (or 
threatened);  it  is  thwarted  pride,  Itconstitutes  the^ubstratum 
of  a  multitude  of  childhood  foibles,  adult  littlenesses  and 
exactions,  and  is  a  motive  in  many  situations,  where  we  do  not 
ordinarily  consider  that  it  exisu  at  all.  Many  children's  lies, 
I  should  say,  spring  from  a  tendency  to  level  down  inequalities, 
to  dominate  in  spile  of  ever^-thing,  and  arc  crude  expcilicnts 
whereby  the  child  saves  himself  from  the  pangs  of  inferiority 
or  aclf-insufficiency.  Dr.  Steinmclz's  theorj-  of  revenge  makes 
it  a  desire  to  enhance  self-feeeling,  and  many  of  the  uncanny, 
malicious  aci.n  ofchildrcn  are  prompted  by  .Mich  a  revengeful 
jealousy.  Thus  we  have  the  gctling-cvcn,  the  paying-back 
psychoses,  the  calling  names,  making  faces,  the  don't-speak 
snubbing,  so  plainly  prevalent  among  children, — and  grown 
ups.  Calling  a  fortunate  rival  a  scamp,  or  making  some  false 
accHsations  concerning  his  victory,  repaying  slight  by  another 
slight,  establishes  something  of  an  equalization,  and  wheedles 
aelf-pride.  A  nice  white  apron  is  a  glaring  sign  of  superiority 
of  Mary  over  Jane  ;  but  a  daub  of  mudsoon  sets  matters  right 
for  Jane,  If  we  cannot  exalt  ourselves  we  humiliate  others, 
and  make  ourselves  worthy  by  making  them  feel  cheap;  the 
net  result  is  the  &ame :  a  more  non-irritating  Ic\-cl.  Similarly, 
adolescents  are  prone  to  resort  to  extreme  ruses  all  for  the  sake 
of  foreittalling  the  bitter  sense  ol  being  outdone. 

Revenge  is  exercised  for  the  same  general  reason  that  we 
desire  restitution,  when  we  crave  forgiveness  on  the  one  hand 
or  exact  apology  on  the  other.  The  administration  of  justice 
even  is,  or  historically  wa.s,  motivated  iu  part  by  jealousy.  Tat- 
tling is  akin  to  revenge.     Tattling,  especially  on  rivals  and 


teacher's  'pets,'  is  an  inveterate  tcndeocj'  among  children.  It 
is  the  counlcrpart  (o  the  gossip  phychosU  of  their  elders.  Both 
arc  colored  by  feelings  of  elation,  sapcriority,  smugness  ;  tbc 
self  is  flattered  atid  dark  hues  are  painted  upon  ottier  selves  to 
heighten  the  contrast.  Rumor  is  a  pipe,  and  one  of  the  winds 
which  b1on-3  it  is  jealousy.  Some  one  has  said  tathercynicallf, 
'£nvy  will  be  a  Hcience  when  it  learns  the  ose  of  the  raicros- 
cope."  Nothiug  so  sharpens  eyes  and  tongues  as  envy  and 
jealousy.  'Bad  eyes  see  no  good;'  sharp  tougues  derrogate 
and  are  sarcastic. 

Why  arc  gossipcrs,  and  mauy  other  people,  so  inordinatelf 
stingy  with  praise  ?  Why  do  compliments  and  congratulations 
so  often  give  a  tug  at  our  heartstrings  when  they  are  reluctant- 
ly released?  Because  there  is  a  jealous,  ever  comparing  sense 
of  self-conservation,  .10  sensitive  that  it  suffer*  from  the  mere 
comparisons  it  makes  in  favor  of  aoother  self.  Why  do  we 
take  slights  so  to  heart?  Why  do  children  take  hazardous 
dares  so  readily?  Why  do  we  resent  taunts,  and  indeed  charges 
of  jealousy?  Why  cannot  some  natures  brook  the  slightest 
criticism  or  disobedience  or  accept  the  kindest  advice?  And 
what  is  the  psychological  reason  for  our  strong  aversion  to 
presumptiveiie^  ?  There  is  nothing  so  intrinsically  or  ethically 
despicable  in  mere  conceit,  to  warrant  our  tingling  contempt 
for  it,  and  our  discomfort.  Rather,  our  irritation  is  unreasoned, 
nbiturdly  out  of  proportion  to  the  cause;  the  reactioa  is  one  of 
instinctive  jealousy. 

Normally  the  intensity  of  all  our  jealousy  should  be  inverse- 
ly proportional  to  the  degree  of  security  we  feel.  But  this 
instinct  lias  such  a  momeutum  bchiud  it.  that  often  its  intensity 
proves  ridiculously  great  when  measured  by  tlie  triviality  of 
the  exciting  event.  This  is  because  in  the  state  of  nature 
jealousy  was  frequently  associated  with  life  and  death  situations, 
arousing  the  creainres  to  their  cruelcst  ferocity;  the  most 
ferocious  were  victorious  and  left  ofepring;  they  were  otir  an- 
cestors. As  Othello  most  significantly  said,  "Nature  would 
not  invest  herself  in  such  shadowing  passion,  without  some 
instruction."  Almost  every  mother  is  extremely  sensitive  about 
any  judgment  passed  upon  or  treatment  shown  her  children, 
who  are  so  much  parcel  of  herself.  Here  the  jealousy  probably 
gets  an  impetus  from  the  many  age^  of  discipline  in  the  prehu- 
man epoch,  when  every  breeding  season  called  out  in  the  female 
an  impulse  to  watch  and  to  protect.  The  most  pitiful  dis- 
crepancies between  stimulus  and  reaction,  however,  come  out 
in  the  pathological  sexual  cases,  where  the  victim  is  'as  jeal- 
ous as  Pord  that  searched  a  hollow  walnut  for  bis  wife's  leman.' 
(Shakespeare. ) 

As  one  self  contracts,  the  other  self,  which  is  the  cause  of  the 


I 


JBAUIUSY. 


479 


I 

I 

I 


ahrinkage.  enjoys  a  corresponding  expansion  and  tends  to  dis- 
play and  :^ltow  off  its  power,  and  onr  coircKpoii dents  oftea 
confess,  that  they  feel  elated,  exultant,  proud,  patronizing, 
delighted,  self-satisfied,  domineering,  and  triumphant,  when 
th«y  realize  that  another  is  Ijealous  of  them.  One  calls  it  'a 
wiclted  feeling  of  triumph  and  elation.'  Another  says,  'I  feel 
a  certain  glory  in  the  fact,  I  desire  to  exercise  what  powtr 
this  jealousy  may  give  me  to  increase  the  feeling.*  Still  an- 
other writes,  'When  I  know  a  periion  to  be  jealous  of  me,  I  am 
triumphant  and  happy.  1  feel  cruel  and  try  to  mske  her  more 
jealous.  It  makes  me  feel  wicked  but  it  is  a  delightful  sensa- 
tion.' In  pathological  cases,  such  egotism  at  another's  ex- 
pense is  greatly  exaggerated,  and  the  paranoiac  finds  pleasure 
and  fear  in  the  delusion  that  the  whole  world  is  envious  or 
jealous  of  him. 

Instinct  and  human  social  organization  have  conspired  to 
make  the  self  !tetisiti\'e.  That  this  self,  to  which  we  are  so 
often  referring,  is  no  metaphysical  abstraction,  but  a  psycho- 
logical reality,  most  intimately  concerned  in  the  jcalotisy  com- 
plex, in  shown  hy  the  fact  that  K^-pity  is  so  frequently  part  of 
the  psychosis.  The  presence  of  this  self-pity  reveals  the  pe- 
culiar subjectivity,  which  difFerenliate.s  jealon.^y  from  the  sim- 
pler, more  objective  emotions.  For  jealousy  in  its  higher 
forms  is  not  like  auger,  a  whole-soulnl  oM/aun^  reaction,  but 
is  full  of  schism,  conflict,  and  introspection.  The  soul,  as  it 
were,  splits,  and  by  a  miracle  both  cruel  and  comforting,  sub- 
jects itself  to  its  own  examination,  puts  itself  upon  a  rack, 
gloats  over  its  own  sufferings,  partakes  iu  them,  and  pities 
tbeoi.  If  there  is  any  glint  of  luxury  iu  jealousy  it  is  by  vir- 
tue of  the  self-pity. 

"A  man's  Self."  says  James,  "is  the  sum  total  of  all  that  he 
can  call  At's,  not  only  his  body  aud  his  psychic  powers,  but  hift 
clothes,  his  home,  his  friends,  etc."  (24, Vol.  1,  p.  391.)  The 
more  highly  organized  and  extensive  this  self  is,  the  more 
•cope  and  dcplh  it  gives  to  jealousy.  When  a  self  expands 
wide  enough  to  include  not  only  family,  but  race  and  nation,  a 
maa  may  come  to  be  hateful  or  jealou.s  toward  rival  races  and 
nations.  "The  most  peculiar  self  which  one  is  apt  to  have." 
hovrever,  says  James,  '  'is  iu  the  uiiud  of  the  person  one  is  in 
love  with.  The  good  or  bad  fortune  of  this  self  cause  the  mo«t 
ioteose  elation  and  dejection."  Although  a  miser  may  feel 
'peraooally  annihilated'  at  the  loss  of  his  beloved  gold  pieces, 
and  though  the  news  of  a  wrecked  fortune  may  bring  a  aita- 
ciysm  to  the  personality  of  a  business  man,  the  most  dramatic 
and  instinctive  exhibitions  of  the  'property  psychosis,'  of  jeal- 
ousy arc  in  regard  to  the  peculiar  kind  of  self,  mentioned  by 
Junes.     Bver>-   lover  will  freely  declare  that  the  better  and 
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greater  half  of  bis  self,  is  tfaat  immeasurably  precions  portion  < 
personal  property,  the  object  of  bis  love.  On  the  principle  of 
HO  love,  no  jealousy  (which  i*»  a  proverb  in  Italy.  France  and 
Germany),  the  greater  tUc  love,  the  greaterwill  be  the  jealousy. 
X^t  any  rival  break  in  upon  the  harmony  of  loT'e,  and  the  per- 
turbation will  correspond  to  the  power  and  oomplexity  of  tbc 
on'sinal  feeling. 

Hinclc  makes  jealonsy  one  of  the  14  lodispcnsable  ovenones 
or  ingredients  that  go  to  make  up  modern  romantic  love.  For 
kirn,  jealousy  i.t  a  ravage  Cerebus,  the  watch  dog  of  Monopo- 
lism, which  latter  is  the  proprietary  ingredient.  "A  gcnuiw; 
Romeo  wants  Juliet  and  nothing  but  Juliet."  "I  had  rather  be* 
toad,  and  live  upon  the  vapor  of  a  dungeon,"  said  the  jealous 
Moor,  "than  to  keep  a  corner  in  the  thing  I  love,  for  other's 
UMft."  Why  this  ierri6c  monopoly  ?  Psychologically,  hecanw 
the  I,oTed  One  is  in  ver>'  truth  the  Self,  and  jealous  monopoly  is 
but  self' conservation.  The  straits  to  which  iutrusiou  into  this 
most  sacred  shrine  of  »elf  will  drive  the  outraged  man.  litera- 
ture and  life  abundantly  illustrate.  He  may  kill  one.  or  two.  ta 
three  persons :  his  rival,  his  idol,  himself.  To  kill  the  first  is 
simple,  instinctive,  defcnsiw.  man-slanghier;  to  kill  bis  beloved 
is  really  diie  suicide,  but  seems  to  bim  warranted,  and  to  next 
wipe  out  Ihe  miserable  remnant  of  self  that  is  then  left  in  him, 
only  completes  the  suicide.  He  may  kill  in  mere  reSex,  brutal 
rage,  or  in  cnld-hlooded  bitterness;  but  he  may  also  kill  io  Im-e, 
as  surely  did  Porphyria's  lover  in  that  beautiful,  or  at  least 
aesthetic  murder,  described  by  Browning. — Her  yellow,  golden 
hair  "  t  wound,  three  times  her  little  tbrciat  around,  and 
strangled  her.  No  pains  felt  she;  I  am  quite  sure  she  felt  00 
pain.  As  B  shut  hud  that  holds  a  bee,  I  warily  opened  hef 
lids:  again  laughed  Ihe  blue  eyeswithout  a  slain.  And  I  nD~ 
tightened  next  the  tress  about  her  neck;  her  cheek  once  more 
blushed  beneath  my  burning  kiss." — Well  may  the  poet  ask. 

How  comes  thU  gentle  eoocord  in  the  world. 
Thai  hmrcd  is  so  far  Itoiu  (calouiiy? 

At  the  lowest  end  of  the  genetic  scale  is  the  aoimnl  rage  of 
sexual  nvalr>-.  at  the  highest  end,  an  angcrtess  jealousy,  all 
motivated  and  swallowed  up  in  love, — "a  kindof  godly  jealousy, 
which  I  beseech  you,  call  a  virtuous  sin." 


Ui.  Thk  SpHaAL  Aspects  of  Jeaujostt. 


Pathology  of  jealousv.  This  l.s  a  painfully  inlcresling 
chapter  and  has  received  the  lion's  share  of  scientific  treatment. 
Some  may  be  diiqxised  to  argue  that  all  jealousy  is  patholt^- 
cal,  like  the  Frenchman  who  said,  "LajalousU  esl  la  totur  it 
tamimr,  eomme  U  diabU,  esl  U/rtretUi  oMges."     Indeed,  Riboi 
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quotes  scootetnporar>'  writer  who  defines  jcaloasy  as  "a  morbid 
f«nr  passiug  from  iiiert  stupidity  to  active  or  passive  rage." 
MantegsKza  called  it  "a  constitutional  psychological  malady." 
Burton  styled  it  "a  bastard  brsnch  of  love  melancholy."  (7,  p. 
636.)  Dut  granting  that  there isa  iiortnal jealousy,  itwillsliU 
be  difficult  lo  determine  where  the  same  ends  and  where  the 
abnormal  begins.  Moreau  makes  five  gradations  of  intensity 
from  the  feeble  jealousy  lo  exaggerated.  (31)  Imbcrt  dis- 
tinguishes three  degrees:  i'obseision,  i'idie  fixe  and  le  dtUre 
dela  jalousie;  but  he  admits  there  are  so  many  intermediate  de- 
grees that  the  distinctions  are  hard  to  maintain  Imbert  also 
difierentiatc-s  between  idiopathic  and  symptomatic  forms  (22). 
Nosological  ly,  Fere  and  Dorez  suggest  that  morbid  jealousy  be 
classed  among  the  phobias  (13).  Villers,  however,  thinks  it 
should  be  ranged  in  the  great  group  of  delusions  of  persecution 
(43).  He  would,  accordingly,  make  all  cases  of  the  disease 
varieties  cither  nf  paranoia  alekoHa  or  paranoia  sexuaiis. 

Villers.  who  has  made  one  of  the  most  comprehensive  studies 
of  the  aubjeci,  lists  the  causes  for  the  affection  in  the  following 
order:  psychic  degeneration,  alcoholism,  hysteria,  neurasthenia, 
troubles  with  the  female  genital  functions  {especially  attbecli- 
uiacleric),  cerebra1traumalisms,senililyandcocainism.  Almatt 
all  cases  are  engendered  by  alcoholism.  Kraflfl-Kbingobserved 
morbid  jealousy  in  80  per  cent,  of  alcoholics  slill  capable  of  sex- 
nallife  (33);  but  the  examination  of  many  hundreds  of  para- 
noid patients  without  alcoholic  history, revealed  not  a  single  case 
with  (lelti.><ion»  of  jealousy.  Excessive  inebriety,  though  at 
first  producing  hypcrwsthtsin,  finnlly  results  in  atony  of  the 
genital  organs  and  this  diminished  sexual  ardor  seems  to  form 
the  foundation  for  tbe  conception  of  jealousy  and  its  character- 
istic obscene  and  erotic  accompaniments  (6). 

Dorez  distinguishes  between  the  active  and  passive  cases. 
The  former  are  represented  by  the  exdled,  maniacal  prrsfeutti- 
persinleurs,  and  lend  to  muider.  The  latter,  which  are  much 
rarer,  are  marked  by  reserve,  melancholia,  hallucinations,  and 
teiwi  to  suicide.  ( 13)  Stcfauowsfci  makes  two  grand  divisions : 
(a)  hypersesthesia  of  jealousy,  and  (b)  anaesthesia  of  Jealousy. 
The  first  class  isthe  more  ntimerous.  Everything  tbat  "the  insane 
person  sees,  hears,  feels,  theperfumcof  a  handkerchief,  a  look, 
insiiection  of  undergarments — all  furnish  traces  of  an  odions 
infidelity."  The  unfortuuatevicttm  goes  to  the  most  pitiable 
and  unwarranted  extremes,  bathes  letters  in  chemical  solutions 
to  discover  lines  written  in  sympathetic  ink.  makes  microscopic 
investigations,  "ceaselessly  plagues  his  tamily  with  his  com- 
plaints, reproaches,  his  despair,"  and  often  in  a  delirium  of 
drink,  suspicion  and  rage,  he  kills.  Sometimes  the  jealousy  is 
retrospective  and  is  based  on  circumalanoea  which  happened 
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and  vrtTC  forgiven  years  before.  Stefanowski  reports  snch  b 
case  in  a  young  Russian,  naturally  genial  and  generous,  wlio 
goaded  his  wife  to  confess  and  recoups  a  former  faitblessoes*, 
and  finally  beat  her  to  death  with  a  cowhide.  (39,  p.  387.) 

In  the  anfestbesic  class  fall  the  cases  uo  less  sad.  tlionxh 
more  despicable,  of  the  blackmailer  who  profits  by  theproslitn- 
lion  of  his  wife,  of  the  man  with  such  excessive  coldnes  that 
be  divides  amours  with  a  rival.  Though  fierce  jeatijusy  is  foaod 
even  among  prostitutes  and  soulfneurs,  soctcty  with  them  tends 
to  extinguish  jealousy.  Here  we  have  the  other  side  of  ibe 
picture,  which  is  instiiic lively  repellant,  nnd  leadxooe  to  recog- 
nize that  there  is  a  norma)  jealousy  which  lies  somewhere 
between  the  anseslhesic  and  hyperfesthestc  forms. 

CxiuiNOLOGY  OP  JBALOUSV.  Should  the  murders  prompted 
by  jealousy  be  called  criminal,  pathological,  or  neither?  Alienists 
appreciate  both  ihe  difficulty  and  great  forensic  importance  of 
this  question.  The  public  pardons  00  other  kind  of  man- 
slaughter  more  readily,  and  in  France,  at  least,  the  tendency 
has  been  to  let  such  murderers  go  free.  Thns,  in  one  case,  a 
married  woman  killed  her  rival  six  months  after  the  discovery 
o(  her  husband's  adultery,  but  the  court  reftLsed  to  punish.  In 
another  case  a  man  who  suffered  horribly  from  the  tortures  of 

{'ealousy  rose  one  morning  covered  with  cold  sweat,  and  .shot 
lis  unfaithful  wife.  "The  medico-legal  report  declared  him 
irresponsible  on  the  ground  that  be  had  obeyed  ao  irresisliMe 
Impulse  which  had  annihilated  his  will."  (39.)  Marc  make* 
the  general  statement  that  "Jealousy  nearly  always  decreases 
the  criminality  of  the  deeds  which  it  prompts." 

Dr.  Hans  Gross  in  hi.t  KrimUtal- Psythoiogu  sayS  that  envy 
is  more  irreconcilable  and  by  far  more  universal  than  other 
forms  of  hate,  and  that  it  is  impossible  to  o\-ereMimate  its  dan- 
ger. "Through  no  other  passion,  perhaps,  arc  so  many  lives 
endangered  aud  destroyed,  so  many  undertakiugs  thwarted,  so 
much  that  is  worthy  made  impossible,  so  countless  many  per- 
sons misjudged."   (17. P- 555) 

Important  as  envy  and  jealousy  areas  causes  of  crime,  I  am 
informed  through  a  letter  from  expert  special  agent,  John 
Koren,  of  the  bureau  of  census,  division  of  Vital  Statistics, 
that  "The  criminal  statistics  published  by  the  goi.'erment  yield 
absolutely  no  information  of  value  on  this  subject,  oor  can  any- 
thing be  found  in  institutional  reports."  One  fugitive refi^reuce 
states  that  in  the  year  1874  jealousy  caused  the  suicide  of  twcii> 
ty  men  and  six  womeu  in  France.  (13.  p.  50.)  MorselU  says 
that  for  a  period  of  ten  years  in  Italy,  comprising  10,347 
suicides,  jealousy  caused  nine  out  of  every  one  thousand  with 
women,  aud  six  out  of  every  thousand  with  men.  (43,  p.  150.) 
The  present  writer  secured  from  a  clipping- bureau,  ncw^taper 
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accounUofciiminal  jealousy,'  covering  all  the  United-States 
for  34  days,  from  May  10,  to  June  4,  igo6.  Although  these 
data  are  undoubtedly  incomplete,  they  are  suggestive.  Eleven 
cases  ol  assault  not  Lssuiug  in  immediate  death  were  reponed, 
including  six  cases  of  shooting,  one  of  stabbing,  two  tazor  at* 
tacks,  aud  tvro  cases  of  add  throwing.  In  addition,  there  were 
for  this  period,  seven  cases  of  murder,  and  seven  of  suidde. 

Envy  and  jealousy  also  constitute  a  piominenl  factor  in  ju> 
\-enile  crime.  Dorez  and  Morcau  cite  several  cases  in  young 
children.  One  boy  of  10,  jealous  of  the  caresses  which  his 
mother  seemed  to  lavish  on  his  little  brother,  6  years  old,  cut 
his  throat  with  a  razor.  Another  boy  of  i2  iu  a  violent  attack 
of  jealousy  strangled  his  little  »ster,  still  in  the  cradle,  by 
forciog  a  caudle  into  bcr  throat  and  then  filling  her  mouth  and 
nostrils  with  hot  cinders.  In  our  study  of  the  actions  o(  nor- 
mal children  prompted  by  jealousy,  we  often  came  across  deeds 
verging  on  criminality.  It  would  seem  that  this  passion 
merits  more  attention  than  it  has  received,  from  students  of 
crime. 

The  question  of  sex  differences  in  criminal  and  normal  jealousy 
is  very  complex  and  delicate.  The  weight  of  quotable  (male) 
authority  is  to  the  effect  that  women  are  more  susceptible  to 
jealousy.  Confucius  Mid,  "The  tive  worst  maladies  that  afflict 
the  female  mind  arc  indociHty,  discontent,  slander,  jealousy 
and  silliness.  Without  doubt,  these  five  maladies  iufest  seven 
or  eight  out  of  every  ten  women,  and  it  is  from  these  that 
arises  the  inferiority  of  women  to  men."  Confucius  also  made 
jealousy  one  of  the  seven  just  grounds  on  which  a  woman  may 
be  divorced.  (t8.  p.  127.)  Among  tfa«  Japanese,  it  is  con- 
sidered to  tie  an  effeminate  and  feminine  trait,  aud  it  is  one  of 
the  first  precepts  to  girls  not  to  yield  lo  it.  Wcininger  says, 
"Apparently  all  women  are  jealous."  Hcinrich  Schurtz  fiuds 
that  woman  has  les.i  capacity  and  inclination  for  social  organi- 
zation than  man,  and  attributes  it  to  the  mistrust  and  ill  will 
which  they  have  for  their  own  sex,  and  their  propensity  to 
gossip.  (36,  p.  17.)  One  intere.*ting  sex  difference  has  l)cen 
noted  in  marital  jealousy  :  a  man  docs  not  abbor  his  rival  as 
much  as  a  woman  does  hers.  Marro  found  tbe  instincts  of 
CDvy  and  jealonsy  were  more  frequent  in  young  women  than 
in  young  men,  iu  the  ratio  of  17  to  t;4.  But.  as  Dr.  Hall  ob- 
serves, ""If  it  be  Ime.  that,  as  in  matters  of  tbe  heart  in  gener- 
al, women  are  more  susceptible  to  this  passion  than  men,  it 
may  well  be  doubted  whether,  if  it  be  broadly  interpreted,  man 
in  his  own  sphere  is  not  as  liable  to  it."    (19,  Vol.  1.  p.  357.) 

Pbdagogv  OF  JEALOUSY.  The  question  of  sexual  jealousy 
will  not  be  taken  up  in  this  connection,  for  it  has  been  .<qjffi- 
ctently  alluded  to  elsewhere.      Granted  a  certain  ideal  of  the 
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fttnily.  a  proper  Bnuntnt  of  this  passion  is  moat  desirable  In 
both  Tomuitie  tod  conjugal  love.  Btit,  happily,  it  may  b 
most  cases  be  left  to  take  care  of  itself,  nature  having  fnrtii^hcd 
the  necessary  instruction.  Its  instinctive  cfaarmcter  shoaM 
always  be  rcco^nii«cl,  and  the  ilanger  is  that  it  may  often  be 
too  easily  called  out  by  too  slight  occasions. 

To  make  a  sweeping  statement,  bon-erer,  and  to  say,  as 
Thorndike  docs,  that,  "jealousy  and  r&gc,  for  instance,  conld 
be  omitted  from  human  life  with  little  lo6s,"  is  rather  un>s«r- 
rantcd.  Oppcnheim  makes  a  .similar  statement  and  thinks 
'every  one  will  unhesitatingly  agree  that  such  an  emotion  as 
jealoH-ty.  however  instinctive,  is  both  useless  and  vicious,  that 
it  cannot  possibly  cause  any  good  result. '  These  views  can- 
not be  left  to  stand  without  qualiScalion. 

Abbe  de  Fenelon  in  his  book  on  The  I^ucatioD  of  Girls, 
says,  "Jealousy  is  more  violent  in  children  than  one  wonid 
think.  They  are  sometimes  seen  to  languish  and  waste  away 
wilh  a  secret  grief,  because  others  arc  more  beloved  or 
caressed  than  they.  Making  them  suffer  this  torment  is  a 
cruelty  too  frequent  among  mothers,  but  you  should  know 
bow  to  use  it  in  a  pressing  necessity  as  a  remedy  for  indo- 
lence." Rabelais,  Bossuet.  Locke.  Rolliu  and  the  Jesuits, 
likewise,  recommended  rivalry  as  a  stimulus  in  instruction;  bat 
the  classic  protest  against  this  doctrine,  the  effects  of  which 
protest  are  seen  to-day  in  the  anto-emulatlvc  system  of  note- 
books used  in  the  I'rench  schools,  was  framed  by  Roossean. 
who  said,  "I  prefer  a  huudred  fold  that  Hmile  not  Icflm  at  all, 
what  he  learns  through  jealousy  or  vanity.  I  would  stimlate 
.  .  .  without  rendering  hioi  jealous  of  any  one.  He  would  de- 
sire to  surpass  himself." 

Those  who,  contrary  to  Rosseau,  believe  in  the  spirit  of  rival* 
ry,  are  inclined  (travelling  the  easier  road)  to  say.  Abolish  jeal- 
ousy by  substituting  for  it  noble  cmuliition.  Uut  the  matter  is 
not  so  simple.  Psychologically,  the  latter  is  very  much  like 
the  former.  A  corresjiondem  writes,  "when  the  perceptive 
organs  apprise  the  biain  centres  of  a  series  of  facts  that  the  bratn 
centres  interpret  as  evidence  of  a  condition  of  rivalry,  that  acts 
as  a  stimulus  to  excite  the  impulses  of  antagonism.  The  fin- 
ished product  is  jealousy.  In  its  mild  form.  w«  call  it  emulatloD 
and  try  hard  to  define  it  as  something  different  from  jealousy. 
So  far  as  my  experience  goes,  I  am  convinced  that  emulation  is 
only  a  lesser  degree  of  the  satne  feeling  that  prompts  one  to 
murder  his  rival.  They  are  both  arou.^ed  by  the  same  set  of 
mental  operations,  and  the  mild  form  often  becomes  more  in- 
tense, revealing  its  true  nature."  AsBeattiesaysin  his  Moral 
Science,  "Let  the  man  who  thinks  he  is  actuated  by  generous 
emulation  only,  and  wishes  to  know  whether  there  be  anything 
of  envy  in  the  case,  examiiie  his  own  heart. ' ' 
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G.  E.  Dawson  thinks  that  the  "sinister  passions  of  anger, 
jealousy,  envy,  and  oppression  indicate  the  inertia  of  the 
human  soul,  and  its  resistance  to  radical  processes  of  change." 
To  him  envy  and  jealousy  are  psychic  rndiments,  dating 
originally  to  a  feral  utility:  and  now  tbcir  complete  etiminatioa 
should  be  affected  by  the  processes  of  atrophy  and  transforma- 
tion. "The  exercise  of  continual  caution  in  not  tempting 
children  to  envy  and  jealousy  sums  np  the  pedagogics  not  only 
of  common  sense,  but  also  of  evolutiouary  law.  Where  func- 
tion of  the  immoral  diathesis  does  not  occur,  reduction  must 
inevitably  follow."     (n.  p.  lai.) 

The  trouble  is,  we  have  as  yet  no  system  of  ethics  by  which 
to  measure  the  immorality  of  this  diathesis,  and  thoughtful 
teachers  and  parents  are  often  at  a  loss  how  to  regard  tbU  pas- 
sion, when  manifested  in  the  young.  It  certainly  awakens  a 
great  variety  of  often  contradictory  'moral'  responses  io  those 
who  see  this  trail  in  others.  Two  hundred  and  four  persons 
A^ankly  told  how  they  felt  toward  a  person  whom  they  knew 
to  be  jealous  of  them.  Twent>'  of  them  admitted  indifference; 
37  shunned  the  person  because  of  fear,  awe,  coldness,  or  sti»* 

i)icion  ;  47  expressed  contempt,  dislike,  anger,  disrespect ;  37 
cit  exuberant,  proud,  triumphant ;  32  were  led  10  aggravate 
and  torment ;  79  felt  kindness,  pity,  or  sorrow,  and  of  these 
only  23  distinctly  say  that  they  try  to  remove  the  cause.  One 
tri«i  to  be  friendly,  for  she  considered  jealousy  the  height  of 
mi»er>',  another  would  humble  herself,  another  would  put  her- 
self in  a  ludicrous  light,  and  one  even  confessed  to  lying  in 
order  to  allay  the  pangs  of  jealousy. 

The  whole  problem  is  complicated  by  so  many  factors,  such 
as  age,  sex,  temperament,  frequency,  drcnm.ttances,  etc.,  that 
one  hesitates  to  make  generalizations.  Attacks  of  jealousy 
aScct  one  individual  iu  one  way.  another  in  a  differeut  way. 
A  few  say,  that  by  the  force  of  rebuff  generous  impulses  follow 
experiences  of  jealousy.  Thus  one  man  says,  "Many  of  the 
most  magnanimous  things  1  ha\'e  ever  done  have  l>een  doite 
to  abase  or  mortify  this  instinct."  Others  feel  morose,  fretful, 
cross,  mean;  some  meuUou  physical  fatigue,  exhaustion,  ner- 
vousness, loss  of  appetite;  while  a  few  feel  relieved.  Tbe 
majority  (76  out  of^  120)  say  they  feel  ashamed,  dispirited, 
blue,  mortified,  penitent,  discouraged,  humiliated.  There  are 
few  things  which  incense  a  person  so  promptly  as  imputations 
of  jealousy;  it  is  so  distinctly  a  matter  of  self-hood,  that  even 
in  children  it  should  be  treiitcd  with  utmost  delicacy,  and  care 
should  be  taken  not  to  add  gall  to  bitterness  by  formal  precepts 
about  jealousy  at  the  unp^ychotogical  moment  when  tbe  soul 
has  already  decided  of  its  own  accord,  on  the  unlovelincss  ot 
experience.    Similarly,  it  does  not  add  to  the  sweetness  of 
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disposition  to  play  on  the  jealousy  of  Utile  children ;  for  this  is 
likely  to  result  in  hatred  toward  parent  or  teacher,  and  rind. 
One  kind  of  jnloiisy  (mid  there  are  many  kinds)  should  not 
be  irritated,  and  should  be  dreaded  asmnch  BS<mo8t  iuMdioos 
di.'tea.se.  This  is  the  chronic  jealouf^  between  sisters  and 
brothers.  The  infantile  variciy  which  is  transitorj-  and  ex- 
plasive  leaves  no  marks;  but  there  is  a  more  sinister  v-ariet;' 
developed  in  later  childhood  and  adolescence,  which  may  leave 
ineffaceable  scars.  Judges  of  probate  conns  can  testify  that  if 
once  the  spirit  of  jealousy  is  allowed  to  oppose  the  peaceful 
settlement  of  a  testament,  a  canker  has  been  planted  which  il 
is  almost  impossible  to  kill,  and  the  family  ties  are  snre  to  be 
permanently  demoiali/cd.  Kelix-Thomas  rightly  dcplora 
that  we  do  not  have  more  and  truer  Gtsehwiilertiebt  in  oor 
homes,  and  finds  the  most  redoubtable  enemy  thereof  to  be  ju- 
venile jealous}-, which  changes  confidence  to  suspicion  and  sytn- 
palhy  to  aversion.  (41,  p,  158.)  Good  honest  fights  between 
brothers  and  sisters  are  not  so  deleterious;  but  the  vexation  of 
spirit,  and  sour  quarrelsomeness,  and  qncruloumess  that  ac- 
company jealousy  are  malted  weeds  which  stifle  the  flower  of 
GesdiwultTliebe.  and  often,  too,  of  filial  love.  The  best  horti- 
cultare  or  pedagogy  in  this  case  is  tactful,  and  preventive. 
Courtesy  ami  generosity  are  I>eftt  inculcated  for  their  owD  sake, 
and  not  in  couliast  to  jealousy.  The  child  is  likely  to  resent 
direct  precept  by  reason  of  the  very  sensitiveness  which  makes 
him  jealous,  and  the  eSective  methods  are  indirect.  It  sbonJd 
be  remembered  that  children  crave  attention  in  a  manner  a»d 
intensity  different  from  adults.  Kveu  au  infant  will  holdout 
a  hurl  finger  to  be  kissed,  and  parents  ought  to  be  cheerfully 
willing  to  assure  and  reassure  and  reassure  by  formal  word  of 
mouth,  that  ihey  Im-e  all  their  children  equally  well.  This 
practice,  as  our  returns  show,  is  effective,  and  supi^emented 
by  substantial  impartiality  would  save  many  pangs  and  pro- 
duce good  results  on  the  family  life. 

The  child  and  the  sensitive  adolescent  temperament  always 
need  the  as-sistance  of  sympathy  and  justice  from  their  social 
emironment;  but  whenever  the  self  is  \Hgorou8,  and  de%-el- 
oped  enough  it  tries  10  take  matters  into  its  own  hands.  For 
most  ol  those  answering  the  questionnaire,  the  attacks  came  on 
suddenly,  and  although  some  confess  entire  inability  to  regu- 
late them,  many  resort  to  more  or  less  successful  devices  of 
control  which  are  pcdagogically  suggestive.  The  following 
may  be  mentioned  (condensed  from  the  original  statements): 
thinking  of  good  qualities  of  the  rival;  turning  the  attention 
to  other  things,  as  reading,  playing  the  piano,  singing,  joktDfE, 
having  a  good  cry,  putting  self  in  phice  of  the  person  of  whom 
jealous;  saying  something  nice  about  or  to  the  person;  prayer. 


I 


JBALOCSV. 


487 


^ 
^ 


saying,  'What's  the  use?'  anddnrellmgoa  the  ngly  side  of  the 
passion.  There  is  an  element  of  control  and  assuagement  in 
the  ver>'  self-pity  which  is  so  of^en  part  of  the  jealousy  com- 
plex.  Sometimes  the  injured  self  finds  refuge  in  imagination, 
by  picturing  fanciful  situatrons  where  it  is  the  centre  of  at* 
trsction  and  applause;  or  recalling  the  one  or  two  cases  in 
which  it  siands  first  in  the  affection  of  another,  or  in  acoom- 
pHshinents.  As  one  college  girlputsit,  "I  use  a  Ht tie  common 
sense,  enumerate  the  good  things  I  have,  and  as  Mrs.  Wiggs 
says,  'I  am  thankful  I  have  n't  got  a  hair  lip.'  " 

The  whole  pedagogy  of  control  in  cases  of  undesirable  jeal- 
ousy then,  both  from  the  subjective  and  objective  side,  is  to 
say,  to  do,  and  to  call  up  those  things  that  restore,  conserve 
or  comfort  the  self  which  is  wounded.  There  is  a  transitory, 
lusty  kind  of  jealousy,  which  is,  if  anything,  a  good  sign,  for 
it  indicates  a  vigtirous  sense  of  self,  and  the  possibility  of  noble 
emulative  spirit:  but  there  is  also  a  chronic,  gnawing,  envious 
kind,  n-hicli  b  both  physically  and  mentally  unhealthy,  which 
denotes  rather  a  morbid  sense  of  self  and  develops  the  opposite 
of  emulation.  If  in  this  delicate  and  complex  field,  a  practical 
Suggestion  may  he  hazarded,  it  would  be  this:  Develop  in  your 
children  a  robust  spirit  of  self  worth ;  if  possible  let  them  have 
ft  hobby,  a  specially,  a  pre-eminence  in  one  particular, — not  to 
foster  conceit,  but  to  promote  a  legitimate  personality  sense. 
This  particular  pre-eminence  may  be  a  haven  of  consolation, 
when  buffeted  by  rivalry  one  is  overcome  with  the  sense  of  in- 
feriority, and  may  make  it  possible  for  one  to  say  after  reflec- 
tion, 'I  am  glad  to  be  myself.'  When  the  soul  can  say  thi.s 
heartily  it  is  free  from  the  corrosion  and  demoralization  of  in- 
termittent, chronic  envy  and  jealousy.  Such  a  self  need  not 
be  non-jealous,  but  it  will  be  healthily  jealous. 

Anthropologv  of  jkalousv.  From  what  we  have  seen  of 
jealousy  in  animaUi  and  young  children,  we  should  hardly  ex- 
pect the  passion  to  be  absent  among  primitive  peoples.  Darwin 
considers  "that  almost  promiscuous  or  very  loose  intercourse 
waa  once  extremely  common  ihroughont  the  world;"  "neverthe- 
less.'* he  adds,  "from  the  strength  of  the  feeling  of  jealousy  all 
through  the  animal  kingdoms,  as  well  as  from  the  analogy  of 
the  lower  animals,  more  particularly  thav;  which  come  nearest 
toman,  I  cannot  believe  that  absolutely  promiscuous  inter- 
course prevailed  in  times  ;jast.  shortly  before  man  attained  to 
his  present  rank  in  the  zoological  scale."  (S,  ch.  iS).  Maine 
agrees  with  Darwin  that  jealousy  could  hardly  have  been  dor- 
mant in  primitive  man.  and  Starcke  in  his  theory  of  the  primi- 
tive family  combats  the  idea  that  marriageever  passed  through 
n  general  polygamous  stage,  citing  mutual  jealousy  as  an  ob- 
stacle thereto.     After  pro>lucing  numerous  instances  in  which 
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primitivt  man  willingly  surrenders  hisTrife  to  others.  Stan** 
iitibmits  that  "the  rule  may  be  laid  down  that  jeulomy  wiii 
only  excited  when  the  man  was  afraid  that  he  shoald  lose  his 
wife."  "There  is  no  race,"  Sutbeiland  believes, "entirely  with- 
out sextml  iealonsy,  but  in  some  it  ts  only  itltgbtly  deTcIopcd." 
But  be  roentions  17  races  among  whom  wives  are  easily  leant 
or  bartered.  He  also  found  50  or  60  races  among  whom  the 
bridegroom  actually  prefers  that  his  bride  shoald  already  have 
borncachild."     {40,  p.  131.) 

FinckKoes  forther  than  any  other  writer  in  making  primi- 
tive peoples  strangers  to  jealou&y.  "Among  some  species  of 
birds,"  lie  says,  "courtship  and  marriage  are  infinitely  more 
refined  and  noble  than  among  the  lowest  savages."  "I  assert 
without  fear  of  comradictioa  from  any  one  familiar  with  an- 
thropological literature,  that  a  savage  or  borbar ian,  be  he  Aa»- 
tralian.  African,  American  or  Asiatic,  would  laugh  at  tbe  idea 
of  refusing  to  exchange  ^°^  woman  for  a  dozen  others  equally 
young  ami  attractive."  (15,  p.  54.)  "The  most  painstaking 
research  has  failed  to  reveal  to  me  a  single  Indian  tribe  io 
North  or  South  America  that  showed  a  capacity  for  real  jeal- 
ousy; i.  e.,  anguish  based  on  a  sense  of  violated  wifely  chastity 
and  alienated  affection."  (15,  p.  89.)  Petniuiue  jealousy  is 
snid  to  be  lacking  even  in  poIygftinou.t  households  like  those  of 
the  Zulus,  the  Fulahs.  and  according  to  H.  Ellis,  of  the  Ko- 
reans. Pinck.  hou'ever,  mentions  that  the  Patagoniau  women 
fight  like  tigers  from  jealousy,  and  that  with  the  Fijis  plurality 
of  wives  often  causes  the  stronger  women  to  bite  ofi  the  noses 
of  the  weaker.  In  spite  of  these  fierce  manifestations,  he  thinks 
primitive  female  jealousy  only  skin  deep,  easily  placable,  and 
concludes  that  "real  jealousy,  as  a  matter  of  fact,  is  unknown 
to  the  lower  races,  and  even  ibe  feeling  of  revenge  that  passes 
by  that  name  is  commonly  so  feeble  as  to  be  obliterated  by  00m- 
pcnsation.t  ofa  more  or  less  triStng  kind." 

Westermarck  is  probably  a  safer  guide  in  this  qacstion.  be- 
cause he  presents  his  evidence  with  sweater  care.  He  enUBier- 
ates  some  eight  peoples  among  whom  there  appears  to  be  do 
jealousy  among  the  women,  and  where  in  a  few  cases,  like  the 
Equatorial  African.^,  the  women  actually  support  and  favor 
polygamy.  (44,  p.  495.)  But  against  these  instances,  he 
presents  an  imposing  list  of  over  30  peoples  of  whom  the  op- 
posite is  true,  where  the  women  not  only  fight,  but  commit 
suicide  from  jealousy  (as  seen  in  some  American  Indians).  A 
foot-note  to  this  list  gives  17  additional  references  to  cases  ol 
female  jealousy,  representing  a  large  diversity  of  primititre 
peoples.  Westermarck  derives  tbe  strongest  argument  agaiust 
the  hypothesis  of  promiscuity  "from  tbe  psychical  nature  of 
man  and  other  mammals."    He  arrays  evidence  io  regard  to 
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some  30  uncivilized  peoples,  some  of  a  very  low  grade  of  cul- 
ture, who  by  their  laws,  customs,  and  often  terrible  punish- 
meuts,  show  a  capacity  for  jealousy.  (44,  pp.  117-133.)  The 
mates  among  some  Indian  tribes  resort  to  the  law  of  battle, 
and  fight  for  the  possession  of  their  women.  Surely  we  can- 
not deny  them,  at  len&t,  the  jealousy  of  the  stag.  And  as 
Wcstcnnarck  observes.  "If  the  hypothesis  of  an  nnnnal  pairing 
time  in  the  infancy  of  mankind  holds  good,  jealousy  must,  at 
thai  stage,  have  been  a  passion  of  very  great  intensity." 

Wm.  Jones,  of  the  American  Museum  of  Natural  History. 
New  York,  in  response  to  my  letter  of  inquiry  writes  in  regard 
to  the  widely  distributed  Central  Algonkin  Indians,  that  (a) 
the  dialects  of  their  language  are  rich  in  the  expression  of  envy 
and  jenlou5>':  (b)  the  children  manifest  en\'y  and  jealousy  at 
an  early  period  and  betray  it  in  much  the  same  way  as  so-called 
'civilized  children;'  (c)  men  and  women  quarrel  among  each 
other  over  property  in  much  the  same  manner  as  'civilized 
people;'  there  is  a  great  deal  of  envious  gossip;  (d)  envy  and 
jealotisy  are  reflected  in  proverbs,  folklore  and  in  the  body  of 
unrecorded  literature  of  the  people  and  are  usually  regarded 
unpleasantly:  (e)  the  nature  and  extent  of  jealousy  for  wifeand 
jealousy  for  husband  are  macb  the  same  as  among  'civilized 
people.' 

Geo.  A.  Dorscy,  of  the  Field  Museum  of  Natural  History, 
Chicago,  writes  substantially  the  same  on  all  these  points  in 
respect  to  the  Pawnee  Indians  :  (a)  the  Pawnee  word  for 
jealousy  is  kawirao,  meaning  'hurt  inside;'  (b)  often  poor  Paw- 
nee boys  in  their  jealousy  or  envy  steal  the  clothes  or  other 
objecisof  boys  better  to  do  and  throw  thcra  away  or  destroy 
them ;  (c)  the  Indians  are  notorious  gossips,  and  formerly,  the 
old  people  claim,  quarreled  almost  constantly  regarding  proper- 
ty. esi>ecially  concerning  ponies,  products  of  the  chase,  etc.; 
(e)  the  men  among  the  Pawnee  are  exceedingly  jealous  of  their 
wives,  and  quickly  resent  any  attention  they  might  bestow 
upon  other  men;  the  women  are  also  jealous,  but  less  so. 

Jas.  Mooney,  of  the  Bureau  of  American  Ethnology,  writes 
from  an  acquaintance  with  the  Cherokee.  Kiowa,  Comanche, 
Cheyenne,  .-Vrapaho,  that  they  are  all  "extremely  jealous  of 
rejintation.  position,  and  ability,  and  in  their  marital  relations, 
both  men  and  women.  They  arc  not.  as  a  rule,  jealous  or  en- 
vious of  property  possession.  The  children  are  equally  jealous 
of  attentions,  but  seldom  quarrel  about  possessions.  .\s  com- 
pared with  us,  jealousy  is  strong,  envy  or  covelousnessweak," 

Geo.  B.  Grinnell,  editor  of  Forest  and  Stream,  finds  very 
wide  difference  in  regard  to  the  nature  and  extent  of  wife  jeal- 
ou.qy,  and  credits  the  Crows  and  Arapahoes  with  but  little 
jealousy,  and  the  Cheycnncs  with  much. 
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Boaz  believes  there  is  no  great  gulf  separating  ihe  primitive 
ami  the  civilized  mind,  and  all  the  specific  evidence  jiist  pre- 
sented favors  the  view  of  D&rwia  and  Westennsick,  that  there 
was  never  a  time  when  man  was  devoid  of  the  powerful  ieelJug 
of  jealonsy. 

Abundant  material  might  be  collected  illustrating  the  r6le  of 
marital  jealousy  smnng  non-primilive  peoples.  Il  "prompted 
Grcelc  and  Oriental  to  put  wife  under  lock  and  key,  and 
Chinese  to  mutilate  their  wives'  feet,  and  the  Japanese  to  have 
their  wives  shave  eyebrows  and  blacken  their  tcctli  after  mar- 
riage," {i6,  p.  (29- )  Jealonsy  also  was  responsible,  accord- 
ing to  Westctmarck,  for  the  only  recently  abolished  custom  in 
India  which  demanded  that  the  widow  should  be  burned  on 
the  fitneral  pyre  of  her  husband. 

Further  light  on  the  prevalence  and  degree  of  jealousy 
among  primitive  races,  must  be  sought  in  connection  with 
their  conceptions  and  institutions  of  property.  Here,  again, 
according  to  Kline  and  France,  "some  savage  peoples  arc  infe- 
rior to  aiiiraal.t  in  that  they  possess  almost  nothing,  e.  g., 
peoples  in  the  woods  of  Borneo  and  the  Korcst  Wcddahs  t^ 
CeyloD,  .  .  .  and  when  primitive  man  does  hold  property  it 
la  to  a  large  extent  in  common."  The  chief  form  of  property 
for  the  primitive  horde  was  the  hunting-ground,  and  this  bad  to 
be  jealou.sly  defended  against  competitors,  and  we  may  u'ell 
imagine  that  roving  bands  of  troglodytes  often  had  to  join  in 
death  grapple  in  their  rivalry  for  the  same  coveted  cave.  But 
within  the  tribe  Ihe  communistic  system  of  ownership  would 
tend  to  put  a  damper  on  jealousy,  which  only  became  strong 
as  the  conception  of  private  property  developed.  "Commun- 
ism."  think  Kline  and  France,  "is  the  best  evidence  of  mental 
dullness,  physical  laziness  and  primitive  lethargy;"  and  imply 
that  progress  does  not  begin  till  jealous  self- assert! veness  is 
wakciied  (3;,  p.  440).  Rousseau  has  painted  in  classic  colors, 
the  idyllic,  non-rivalrous  primitive  state,  where  sinister  jeal- 
ousy never  disturbs  the  calm. 

All  customs,  laws  and  institutions,  primitive  or  civilized, 
ancient  or  modern,  if  properly  ransacked,  would  beyond  doubt 
furnish  material  to  illustrate  the  power  of  the  jealonsy  psycho- 
sis, not  only  in  personal,  but  in  social  matters.  Such  an  un- 
dertaking, of  course,  is  not  within  the  limits  of  this  study,  but 
a  few  brief  examples  taken  from  the  field  of  religion  maybe 
offered  in  passing.  "Have  the  gods  envy?"  :isks  one  of 
Shakespeare's  characters,  and  answers.  "Ay,  ay.  ay.  ay.  'TIs 
too  plain  a  case."  Jealousy  was  a  %'eritable  psychosis  color- 
ing all  Greek  mythology  and  literature.  They  and  the  Ro- 
mans even  had  gods  or  goddesses  of  en\'y,  rivalry,  and  jeal- 
ousy, and  for  that  matter  the  whole  Olympian  galaxy  who  did 
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not  t>ear  these  names  were  an  envious  pack.  Zcphyrus  vna 
jeaUiUs  of  Apiillo,  Juno  of  lo,  and  Jupiter  of  the  whole  hnman 
race,  especially  of  Prometheus.  Jealousy  prompted  htm  to 
oa«  of  bis  most  disreputable  deeds, — tbe  malicious  Pandora 
box. 

Among  the  Hebrew!)  likewise,  in  bold  and  picturesque  fig- 
ore,  jealousy  is  repeatedly  ascribed  to  the  great  Jeho^-ah.  'He 
is  the  husband.  Israel,  the  wife ;  idolairy  and  wickedneM  of 
every  kind  arc  spiritual  adultery'  (2.  p.  553).  and  ottcn  with 
abominations  was  He  provoked  'whose  name  is  Jealous"  (Ex. 
34: 1 4)-  Jehovah  is  Himself  made  to  say,  'For  I.  the  Lord,  thy 
God,  am  a  jealous  God'  (Ex.  20:5);  'jealous  with  great  fury' 
(Zech.  8:a);  'Surely  in  the  fire  of  my  jsalousy  have  I  spoken 
against  the  residue  of  the  heathen.'  In  Mediaeval  Cbristiauity 
we  have  one  of  the  strangest  outcrops  of  jealousy  in  tbe  female 
mystics.  With  them  the  tables  were  turned:  Jehovah  is  not 
jealous;  but  they  themselves  are  jealous  of  their  divine  lovers, 
God  and  Jesus 

Sociology  oi'  Jhalousv.  To  what  extent  has  jealousy 
been  a  factor,  beneficial  or  otherwise,  in  shaping  social  prog- 
ress ?  The  chief  and  fundamental  unit  of  society  is  the  family, 
and  DO  complete  consideration  of  the  family  can  exclude  the 
principle  of  sexual  jcaluu.ty.  lu  Sutlterland'.s  opinion,  "the 
family  is  strong  iu  its  cohcsiveness  and  distinct  in  its  form  only 
wbeti  there  is  a  very  decided  iufu^on  of  sexual  jealousy  iu  tbe 
national  character."  (40,  p.  130,)  Imperfect  jealousy  among 
uncivilized  communities  tends  to  blur  the  family  lines.  'Iu 
moral  mission  among  highly  civilised  persons,  is  to  aid  in  de- 
veloping the  romantic  features  of  love. '  Even  if  the  rude  sav- 
age regards  his  wife  as  a  piece  of  property,  and  even  if  the 
origin  of  the  family  is  to  be  traced  to  tlie  proprietiiry  instinct, 
sexual  jealousy  at  its  best  is  a  'properly  psychosis,'  whose 
chief  function  is  to  resent  intrusion,  and  as  such  it  bos  been  the 
potent  infiuencc  in  developing  chastity,  conjugal  fidelity,  and 
monogamy.  So  long  as  society  desires  this  trinity  of  virtues 
to  be  embodied  in  the  family  institution,  it  is  to  be  hoped  that 
sexual  jealousy,  at  least,  will  not  dwindle. 

Jealousy  as  a  sociological  (actor  also  raises  the  wbole  phi- 
losophy  of  Socialism  witb  its  theories  of  the  present  and  a  de- 
Arable  future  society.  This  philosophy  holds  that  the  existing 
industrial  organization  rests  on  the  principle  of  competition 
between  individuals,  corporations,  and  nations;  that  this  prin- 
ciplc  is  an  inferior  one.  and  both  sbould  and  will  be  displaced 
by  tbe  bigher  priuciple  of  co-operation.  John  Stuart  -Mill, 
writing  on  The  Stationary  State,  says.  "While  minds  are 
coarse  they  require  coarse  stimuli,  and  let  them  have  them. 
I  confess  I  am  not  charmed  with  the  ideal  of  life  held  out  by 
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tfaa<w  who  Ihinfc  that  the  nonnal  state  of  humaQ  beings  is  that 
of  Atruggling  to  get  on ;  that  the  tramping,  crushing,  elbow- 
ing, and  treading  on  each  other's  heels,  which  form  the  exist- 
ing type  of  social  life,  are  the  most  desirable  lot  of  human 
kind."  Whether  or  not  we  agree  with  Mill's  view  that  this 
competition  is  only  a  transitory  phase  of  indostria]  progress,  ii 
Is  ol^en  true,  as  Le  Bon  says  in  his  Psychotngy  of  Sncialism, 
that  present  day  bitsittcss '  'competitors  put  ap  with  one  anotbcT 
because  they  cannot  do  otherwise,  but  the  tcnderest  sentiment 
they  cntertitin  for  one  iinuthcr  is  ferociotis  jealousy."  If  ihe 
co-operative  common  wealth,  which  Socialism  desires,  is  ever 
establiitlied,  it  must  be  by  the  blending  of  interests,  the  encour* 
agement  of  Kropotkio's  instinct  of  matual  aid,  thereby  re- 
ducing rivalry  and  lessening  the  occasion  for  jealousy.  (It  is 
interesting  to  notice  that  pbiloftophers  with  socialistic  tenden- 
cies, by  very  temperameut.  it  seems,  sometimes  favor  also  the 
elimination  of  sexual  jealousy,  as  indicated  In  the  doctrine 
of  free  love,  which  doctrine,  however,  is  by  no  means  an  es- 
sential tenet  or  corrolary  of  modern  socialism.) 

In  a  corapetitiv-e  society  where  jealousy  Is  given  free  play, 
its  influence  is  paradoxical,  being  in  two  opposite  directioos, 
one  toward  democracy  and  equality,  the  other  toward  exdu- 
xivencss  and  variation.  This  seems  to  be  an  expression  of 
Tarde's  two  laws  of  imitation  and  of  oppo^tion.  The  first 
tendency  is  s  levelling  one;  every  man  consider*  himself  at 
least  as  good  as  the  next  and  wants  the  same  privileges,  etc., 
is  jealous  if  there  is  inetinality.  But  by  his  nature  he  is  jealous 
of  equality  as  well,  and  wants  to  be  different  from  the  next 
man.  When  A  buys  a  piano  it  must  be,  if  only  a  little,  more 
stylish  than  ncighlror  B's,  Fancy  drensraakers  arc  said  never 
to  make  two  dresses  just  alike;  their  customers  will  not  allow 
it.  Many  examples  might  be  cited  to  show  that  lu  social 
matters,  where  imitation  and  rivalry  are  st  work,  the  tendency 
of  jealousy  is  both  to  maintain  and  to  break  a  levd. 

This  comes  out  clearly  in  Ihe  operation  of  group  jealousy. 
Our  questionnaire  returns  report  some  170  cases  of  such  jei- 
ousy,  and  many  of  the  descriptions  instructively  show  its  grest 
social  significance.  Churches  might  be  expected  to  be  (ree 
from  this  motive,  but  they  are  the  most  frequently  mentioned 
in  the  returns.  The  causes  given  include  many  thing,  from 
chimes  and  steeples  to  the  size  of  congregations.  Fanlt-fiudiag 
gossip,  'cutting  dead,'  splitting  into  factions,  and  spiteful  ab- 
sence from  union  services  are  common  manifestations. 

Commercial  jealousy  is  a  species  by  itself,  which,  owing  to 
the  complexity  and  militancy  of  our  industrial  life,  has  devel- 
oped many  virulent  and  peculiar  forms,  from  the  badcbiting 
of  corner  grocers,  to  the  drastic  Machiavellianism  of  the  great 
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syndicates.  Towns,  juvenile  societies,  men 'sand  ladies'  clubs, 
girls'  cliques,  boys'  gangs,  all  raay  develop,  when  the  rivalry  ii 
safficiently  keen,  a  spirit  of  jealousy  expressing  itself  in  taunts, 
goaisip,  libel,  secessions,  exclusiveiiess,  imitativeness.  Jealousy 
between  families  expresses  itself  in  the  snme  general  ways. 
Tacitus  in  describing  the  ferocity  between  two  hostile  German 
tribe«.  makes  a  rich  remark  that  "'they  hated  each  other  like 
neighbors!"  The  "ncigbborlincss"  of  civilized  families  istinct- 
ured  witb  enough  jealousy  to  make  the  simile  ring  trne. 
Illustrations  are  hardly  ncccss&r>'. 

Group  jealousy  is  explainable  in  terms  of  tbe  Self,  just  as  ts 
iudivjdtittlistic  jealoU5>-.  Tbe  personal  .-self  has  simply  widened: 
"the  socius.  the  common  self  of  the  group,  comes  in  to  drive 
out  the  narrower  ego  of  his  relatively  private  life  within  the 
group."  By  the  force  of  imitation  and  tradition  this  peculiar 
social  self  becomes  as  sensitive  as  tbe  private  ego;  sometimes 
it  seem.'!  to  be  more  isenMtive,  and  a  man  comp;irati\t;ly  dull  or 
neutral  in  private  life  may  exhibit  intense  spirit,  ofteu  of  a 
jealous  kind,  when  his  group  self  is  irntal«d. 

Now  if  cliiirchcs.  clubs,  towns  and  families,  arc  not  too  un- 
wieldy to  be  moved  by  jealousy,  it  L<i  probable  that  tbe  larger 
organizations,  clans,  counties,  nations,  races,  may  be  so  moved, 
and  we  are  reminded  of  "France  and  England  whose  vcr>' 
abores  look  pale  with  envy  of  each  ollier'shappiuess."  In  the 
perwnal  memoirs,  which  are  the  best  documents  for  depicting 
the  inner  psychological  forces  which  shape  historical  destinies, 
we  are  favored  with  many  glimpses  of  our  friend  Jealousy,  who 
in  parliaments,  diplomatic  circles,  congresses,  official  balls,  in 
places  public  and  private,  is  motivating  the  actions  which  con- 
tribute to  the  current  of  history.  Balance  of  power,  spheres 
of  ioSuence,  partitioned  protectorates,  retaliatory  tarifiis.  se- 
cessiouH,  dual  governments,  fcderalistic  schemes,  all  directly 
or  indirectly  bear  witness  to  the  existence  of  the  jealous)-  of 
staiesand  nations.  The  merecitationofexample.1  would  take  too 
much  space;  but  this  brief  general  reference  may  serve  to  indi- 
cate that  jealousy  is  important  for  the  social  as  well  as  individ- 
ual life.  An  adequate  philosophy  of  history  or  society  cannot 
neglect  this  vital  iustiuct. 

IV.     StJMMARV. 

t.  Animal  jealousy  bears  a  close  relation  to  anger  and  fear, 
and  is  a  fundamental  instinct,  appearing  in  the  lowest  verte- 
brates and  in  the  higher  invertebrates.  It  is  ooonected  chiefly 
with  feeding,  mating  and  breeding,  and  serves  as  a  corrective 
for  the  purely  social  insHncts,  thus  protecting  the  individual  as 
against  the  group. 

2.  Being  phylogenetically  so  fandameatal,  jealousy  appears 
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very  early  in  the  human.    Its  fiisl  manifestations  arc  io  regard 
to  the  maiernnl  breast,  but  it  oootinues  into  old  af;e. 

3.  Jealousy  is  interpreted  as  a  »elf-fecling,  n-tiich  depends  for 
its  conteut  not  only  upon  instinctive  rivalry,  but  upon  the  in- 
StKoces  of  the  Kocial  environtoeot.  Genetically  tbe  emotion 
shows  important  developments  in  complexity  and  refinement, 
as  the  sense  of  self  deepens  and  expands.  Childhood  jealousy 
prc3<:nts  marked  changes  as  compared  witfa  infancy.  Pnbcny 
brings  a  special  increment  of  sensiiiveness. 

4.  The  expression  of  the  emyliwii  exhibitsi  changes,  corres- 
pondingly. The  infantile  expressive  movements  arc  mainly 
overt,  aggressive  and  highly  itisiinctive  in  character.  At  ado- 
lescence, depressive,  melancholic  sj-mptoms  become  freqaent; 
they  may  be  either  subtle  or  severe. 

5.  An  anolyiti^  of  jealousy  as  a  mental  state  proves  it  to  be 
peculiarly  complex  and  variable,  and  perhaps  the  most  painful 
of  all  emotions.  The  commonest  constituents  are  anger,  grief 
and  self-pit>-.  The  painfiilness  is  due  to  the  intense  subjec- 
tivity of  the  psychosis,  to  the  obstruction  of  impulses  of  pride 
and  appropriation,  to  the  disorganization  of  profoundly  ego- 
centric, and  highly  systematized  id^. 

6.  The  pathology  and  criminology  of  jealousy  reveal  the 
tremendous  practical  importance  of  the  instinct  and  the  desira- 
bility of  its  further  study  especially  in  its  non-morbid  aspects. 

7.  The  best  pedagogy  of  jealousy  for  children  and  youth  is 
probably  indirect  and  preventive,  and  cou«st3  in  tbc  cultiva- 
tion of  a  healthy  jwrsonality  sen.'w:. 

8.  Anthropology  and  the  history  of  society  demonstrate  the 
Biguificance  of  sexual  jealousy  for  the  family  institution,  (or 
cbastit>',  monogamy  and  conjugal  fidelity.  t 

9.  The  scope  of  jealousy  is  shown  to  be  much  wider  than  is 
ordinarily  rectigniiicd,  jealousy  is  at  the  bosi.t  of  many  at- 
titudes which  the  individual  takes  toward  bis  fellows:  itcolors 
social  cu.stonis  and  instituliouN;  It  motivates  group  action. 
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MEMORY  FOR  LIFTED  WEIGHTS. 


E.  A.  Haydxm.  SUtc  Normal  School  of  Oinrdeau.  Mo. 
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The  object  of  the  investigation  was  tuvo-foM;  on  the  one 
hand  to  study  the  influence  of  the  interval  upon  the  accnracy 
and  quickness  of  recognition,  and  on  the  other  to  dctenninc 
the  mental  processes  involved  in  comparison  and  recognition. 
Lifted  weights  were  used  because  they  promised  a  domain 
where  memorial  images  are  very  weak  and  would  therefore 
shed  light  upon  the  place  of  the  memorial  image  in  recognttJOD 
or  comparison. 

The  results  have,  in  a  measure,  at  least,  justified  the  expec- 
tation. As  the  historical  side  of  the  question  has  been  pretty 
thoroughly  covered  in  various  articles,  it  seems  advisable  to 
omit  in  this  counection  further  discussion  of  tliat,  aud  to  ptx>- 
cced  «t  once  tn  a  description  of  the  experiments,  and  au  analy- 
sis of  the  dala  thus  obtained.  The  experiments  reported  iu 
this  paper  were  begun  in  the  fall  of  190J)  and  continue<l  with- 
out interrupliuu  until  the  middle  of  June  of  the  following  year. 

EXPHRIMHSTAI.. 

The  reaction  times  of  the  subjects  were  taken  by  means  of  it 
Hipp  chrooo.scope,  giving,  ou  the  average,  readiugs  which  were 
correct  to  within  i.ga.  The  subject  was  seated  at  a  dcslc  of 
convenient  height,  so  that  the  right  forearm  re,sted  coinforubly 
upon  it.  The  back  of  the  hand  rested  upon  a  reaction  key, 
which  with  a  lip-key  was  used  in  the  earlier  experiments;  bat 
as  it  was  found  lo  be  iu  mauy  H'ays  incnnveuient,  a  Cattell 
speech  key  as  modified  by  Wall  was  substituted  and  gave  com- 
plete satisfaction.  When  the  reagent  lifted  his  hand  front  the 
reacting  key,  the  circuit  was  completed  through  the  chrono- 
scope;  and  when  he  announced  his  judgment  by  speaking  into 
the  tnlie,  the  vibration  of  the  disk  broke  the  circuit,  and  in 
this  way  the  total  reaction-time  was  registered.  The  amount 
of  flexion  of  the  arm  was  regulated  by  a  padded  bar  placed  at 
a  suitable  height  Etlwve  the  table,  so  that  in  lifting  the  weight, 
the  wrist  touched  the  bar. 

A  determination  of  the  time  takeu  in  liAing  tlie  weights  was 
made  from  time  to  time  to  see  how  cnnstnnt  its  value  was  in 
the  case  of  the  different  reagents:  the  mean  variation.s  range 
from  $%  to  S%  for  the  different  subjects.  When  we  compare 
these  figures  with  the  mean  variations  for  the  recognition-times 
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reported  in  the  tables,  it  is  evident  tbat  tbe  control  of  lifting 
was  relatively  rigoroas. 

A  series  of  eight  Jastrow  weights  wen  ased,  rangiag  from 
1  8  few  grnmmeft  (ao)  up  to  a  heavy  weight  of  6oo  gramines. 
T«'o  of  these,  one  of  250  gms.  and  the  other  of  225  gins,  were 
ke[>t  constant  thotighout  the  experiment,  and  fumistbed  the 
weight  intervals  given  in  the  tables.  The  weights  were  identi- 
cal in  shape  and  size  consisting  of  hollow  hard  rubber  cylinders, 
4  inches  long  and  i  inches  in  diameter,  which  could  Ijc  filled 
with  a  variable  amount  of  shot  kept  from  rattling  by  pads. 
The  weights  were  kept  out  sight  of  the  reagents  by  means 
of  small  screens,  so  that  they  remained  in  ignorance  of  the 
number  of  weights  used.  The  "now"  was  given  two  seconds 
before  the  weight  was  placed  by  the  experimenter  in  the  hands 
of  the  reagent  for  lifting,  and  the  time  between  the  lifting  of 
the  norm  and  the  stimulus  of  comparison  was  regulated  by  a 
stop-watch  graduated  to  onc<fifth  of  a  Msrond.  The  first  weight 
lifted  was  taken  as  the  norm,  and  the  second  weight  as  the 
sitmulus.  which  was  reported  by  the  reagent  to  be  •'lighter," 
"equal."  or  "heavier"  than  the  norm.  For  the  stant^ird  in- 
terval!*, the  order  of  presenting  the  weights  was  reversed sook- 
timc  during  the  experiment,  as  is  the  customary  procedure 
to  avoid  constant  errors.  To  reduce  habituation  to  a  mini- 
mum, the  weights  com^Ktred  were  chosen  in  irn-giilar  order; 
that  is  to  say.  the  standard  intervals  which  give  the  reaction 
times  of  the  tables  were  interpolated  between  several  other  in- 
tervals. Calling  the  weights  A,  B,  C.  D,  E.  F.  O,  H,  of  which 
D  and  F,  we  will  suppose,  are  the  standards,  we  would  have 
something  like  the  following  combinations  in  a  typical  experi- 
ment: B-C.  D-F,  G-H,  D-D.  FF.  C-H.  FD.  FF.  etc. 

The  reagent,  at  the  end  of  each  comparison,  jjave  an  intro- 
spective account,  as  best  he  could,  of  the  process  of  judgm>«t. 
With  some  of  the  less  experienced  reagents,  these  reports  were 
at  first  rather  vague  and  confused;  bnt  soon  vnch  developed  A 
terminology  of  his  own  that  greatly  abridged  the  task  of  re- 
cording the  introitpectioiis.  Out  of  this  grew  the  classification 
of  judgments  used  in  table  III.  The  reagents  reported  cases 
in  which  the  norm  and  stimulus  of  comparison,  were  distinctly 
placed  in  a  scale  of  values,  or  in  which  only  on«  was  thus  care- 
fully classified,  with  little  or  no  reproduction  of  the  sensations 
occasioned  by  the  lifting  of  the  norm.  Here,  of  course,  if  any 
reliance  is  to  be  placed  upon  introspection,  the  central  process 
is  largely  one  of  verbal  supplementation.  Other  cases  occurred 
in  which  ihe  stimulus  of  comparison  did  not  .seem  to  have  an 
absolute  position  assigned  to  it  in  the  scale  of  weight  valnes, 
but  yet  did  have  a  position  relative  to  the  absolute  position  c^ 
the  first.     Both  have  been  treated  together  in  (he  tables  under 
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tne  Ti«id  of  absolute  judgments.  In  another  class  of  judg- 
dcals,  alung  with  the  vcrbol  supplementation,  went  a  consid- 
eiable  amount  of  memorial  image  representation,  in  which  the 
reagents  assigned  about  equal  importance  to  the  two  processes 
in  the  comparison  of  norm  and  stimulus.  (It  should  be  noted 
in  passing  thai  although  the  judgment  in  lifted  weigblii  is  pri- 
mariljr  directed  tostmiu  sen&alion,  other  sen-sations,  in  paitic- 
olat,  visual,  are  integral  pans  of  the  mental  activities  involved, 
and  with  one  exception,  Mr.  Freund,  the  visual  memory  of  the 
arm  movement  was  more  predominant  than  the  memor}'  of  the 
strain  and  pressure  sensations. )  Judgments  of  this  type  are 
reported  as  "mixed."  In  other  instances,  verhal  supplement- 
ation played  an  insignificant  r61e;  the  memory  image  in  some 
form  (visual,  of  arm  movement,  or  motile,  of  pressure  and 
strain)  seemed  clear  enough  to  mediate  comparison;  such  are 
recorded  as  '"direct."  One  subject  (Mr.  Wright)  furnishes 
a  few  judgments,  sixteen,  in  which  neither  verbal  supplementa- 
tion nor  the  reproduction  of  memorial  images  was  noticeable. 
The  writer  is  inclined  to  regard  these  as  of  a  negative  charac- 
ter, due  to  inadequate  or  ha^t)'  introspection  on  the  part  of  the 
reagent.  They  have  been  given  a  place  as  the  fourth  type  of 
judgment  under  the  denomination  of  ''immediate." 

The  time  inter^•als  chosen  for  record  were  30  sees.,  30 sees. 
40  8ec!t.,  50  seal.,  60  sees.,  80  sees.,  100  sees.,  uosecs.  At  first 
shorter  intervals  of  5  sees.,  and  10  sees,  were  used;  but  these 
were  found  on  trial  to  be  too  short  to  permit  the  experimenter 
to  perform  his  share  of  the  work  without  some  confusion  and 
embarrassment.  Now  and  then  a  longer  time  interval  was  in- 
terpolated, either  in  a  blank  experiment  or  is  one  desired  for 
the  introspective  account.  Each  subject  filled  in  the  time  be- 
tween presentation  of  uonu  and  stimulus  with  such  mental 
occupation  as  he  pleased. 

Five  subjects  took  part  in  the  investigation  :  Dr.  Pillsbory 
(P.),  Mr.  Galloway  (G).  Mr,  Wright  (W.),  Mr.  Sherman 
(S.),  Mr.  Freund  (F.)  All  except  the  last  had  had  c^jiisid- 
erable  training  in  laboratory  work,  the  last,  one  semester's  work 
in  an  introductory  course. 

Analysis  of  thk  Tabucs. 

A.  Tht  Effect  of  the  Memory  Interval  on  the  Time  0/  Recog- 
nition, In  the  table  below  are  given  the  average  reaction  times 
of  all  judgments  taken  together  for  the  difiereut  inter\'als  of 
time  and  for  the  whole  eight  tntcrv»ls  considered  as  a  unit : 

An  inspection  of  the  table  fails  to  reveal  the  existence  of  a 
bctor  whose  influence  can  be  expres.setl  in  the  definite  mathe- 
matical fashion  in  which  has  been  presented  the  time-course  of 
the  dissolution  of  a  memorial  image.     We  find  for  a  =  ±  25 
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Tabls  t. 


Awraie  readion  times  (,r.t.),/cr  Iht  various  ntemory  intervals  (U.)< 

Jor  the  weight  digertHU  {,h.')  of  ts  ^ gm  and  O gm,  MM  right 

and  wrong  judgments  laien  together. 


\.i. 

SOS.     30s. 

4o«. 

SM. 

6m. 

809. 

too«. 

IMS. 

At- 

Ss. 

p. 

A  =  ±   o  g.  r.t. 

I . 191s 
1.3S0S 

i.a.l9 

I-II3» 

I.lOt 

1.189a 
i.iii 

I.l63f 

i.aij 

i.a8s» 
1.31a 

I.J769 

i.»93 

i-iaSs 

i-HS 

1067 

977 

G. 

MU 

A  =  ±ssg-  '".t. 
A  -   t    og.  r.t. 

1-007 
1-049 

1.004 

1.050 

-958 
I.04> 

.943 
i-ot; 

■964 

■  ■035 

-980 
1-043 

I, oil 

t.083 

.983 

1.043 

8ti 
9« 

W. 

1713 

A  =        og. 

-887 
■945 

-763 

-746 
-915 

-780 
■797 

.SS4 

■819 
■8S3 

:g 

.83? 
-938 

.83. 

■894 

Ml 

B. 

m 

A  =  ±  as  K-  "■■'■ 
A  =        og.  r.t. 

;:^ 

■983 

i-oSj 

.991 
1-138 

.976 

■993 
1.05* 

I -0316 
1.354 

1.059 
1.073 

"-M3 

1.08a 

t.0117 

t.190 

P. 

4SS 

A  =  ±»5k.  t-i- 
A  =         og.  r.t. 

:;i; 

.84S 
■959 

-850 

-B:S 

-8S[ 
,770 

ffs 

-9*6 
■740 

.683 
.816 

.81B 
-839 

.83S 
.819 

gm.,  that  in  the  case  of  P-,  the  reaction  times  decrease gradn- 
ally  fnim  the  i&l  interval  (1-292S)  on  to  the  fourth  (i.ir^s) 
and  then  rise  again  more  or  less  gradually  during  the  remain- 
ing four  intervals;  in  the  case  ofG.,  essentially  the  same 
course  is  shown.  The  decline  is  from  1.007  .tin  'be  first  to 
.9435  in  the  4tb,  and  the  rise  during  the  remaining  four;  in 
case  ol  W.,  there  Li  decliue  from  .S87  s  in  the  first  to  .746s  in 
the  third,  with  a  steady  rise  to  the  end,  with  the  exception  of  ■ 
drop  to  .769s  in  the  7th;  in  case  of  S.,  a  course  somewhat  ir- 
regnlar,  but  with  the  valnes  higher  for  the  latter  Interval* 
than  for  the  earlier  and  with  the  minimum  of. 9358  in  the  4tli 
interval;  in  ca.s6  of  F.  a  still  more  irregular  course,  with  a 
maximum  of  .936  s  in  the  6th  iatcrval  and  a  minimum  of 
.6H3sin  the  7th. 

For  &i=  ogm..  the  general  results  are  much  the  same.  The 
reaction-time  declines  for  P.  from  1.3S0S  in  the  first  to  1.2015 
in  the  fourth,  rising  in  a  fairly  gradual  way  during  the  lait 
four  intervals,  G.  shows  an  irregular  decline  from  1.049s  in 
the  fir.st  to  1.017  s  in  the  4th.,  with  a  gradual  rise  during  the 
remaining.  In  case  of  W.,  there  is  Ies»  reguhirity  in  the  cotine 
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of  the  re&ction  time  for  this  weight  interval  than  for  the  other: 
The  minimum  of  .763  s  Is  re^h^d  in  the  3nd  interval,  and 
the  maximum  of  .915  s  in  tbe^.^,  and  then  an  irregular  rise 
during  the  latter  intervals.  S.  shows  a  gradual  decline  from 
1.09S  s  in  the  first  to  .976  s  in  the  4th,  and  then  an  irregular 
rise  during  the  latter  intervals.  F.'s  course  is  irregular,  the 
minimum  of  .7705  occurring  in  the  4th  interval  and  the  max- 
imum of  .959  s  in  the  and.  The  reaction  times  are  in  general 
higher  for  the  difference  A  ;=  25  ±gm.,  than  for  no  differ- 
ence. Taking  the  average  of  all  the  intervals,  we  have  the 
following;  P.  1.238s  for  A-=:  ±Z5gm.,aDd  i.245sforA^:ogm. ; 
O.,  .9833  and  1.043s  resp.;  W.,  .Sjts  and  .894s  resp.:S., 
1.037  3  and  1.1905  resp.;  F.,  .838  sand  .829s  resp.,  the  single 
exception  to  the  statement. 

The  most,   therefore,   that  we  are  entitled  to  say  is,  that 

there  is  gradual  decline  in  the  reaction  time  during   the  first 

50  or  60  seconds,  and   then  some  increase  for   longer   inter- 

als  of  time.     Fifty  to  sixty  seconds  seems  to  be  the  most  i 

,vorab!e  interval  for  judging  the  weights  so  far  as  the  short- 

of  reaction  can  be  taken  to  indicate  this.     This  accords 

IQi  what  Prof.  Angell  found  in  bis  experiments  on  the  di»- 
crimination  of  shades  of  gray  for  different  inter%'als  of  lime, 
though  he  did  not  extend  them  beyond  60  sees.' 

The  general  statements  just  made  are  still  further  confirmed, 
on  examining  the  valaes  of  the  reaction  time  for  right  and 
wrong  judgmeuts  treated  separately,  as  will  be  seen  by  inspect- 
ing the  following  table: 

CoDfining  our  attention  at  first  to  right  judgments  for  a^ 
±  35  gm.,  we  find  that  in  case  of  P,  the  reaction  time  drops 
from  1.1545  in  the  first  interval  to  1.0398  in  the  third  and  rises 
in  a  fairly  regular  way  to  i.i89S  in  the  8tli;  in  case  of  G.,  a 
slightly  irregular  fall  from  .955  s  In  the  ist  to  .892810  the  5th; 
with  a  somewhat  higher  level  of  values  in  the  last  three;  in 
ca.se  of  W. ,  a  decline,  fairly  regular,  from  .9273  in  the  ist  to 
.670  s  In  the  5th,  and  gradual  rise  during  the  last  three  to  .739  s 
in  the  Sth;  for  S.,  an  irregular  fall  from  i.oios  in  the  ist  to 
.803s  in  the  4th,  with  higher  values  in  the  latter  places;  for  F., 
an  irregular  course,  with  minima  of  .682  s  in  the  1st  and  .644s 
in  the  7th,  and  a  maximum  of  .997  s  in  the  5th. 

The  average  for  wrong  judgments  for  this  weight  differeiKe 
.shows  a  rough  tendency  to  follow  the  same  general  coarse  as 
do  the  right  judgments.  P's  figures  rise  and  fall  til)  the  4th 
interval  when  a  mioimam  of  1.177s  is  reached,  after  which 
there  is  a  fairly  regular  rise  to  1.3769  in  the  Sth  interval. 
About  the  same  is  true  of  G.,  who  has  a  minimum  of  1.0469 
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^H                 V:N;  r.t. 

I.34U 

1. 140 

1-170 

1.366 

1-368    1.35' 

»9J 

^H        «:    Vii>N;  r.t. 

•  338 

1.370 

I.J95 

1.346 

1.337 

1.350 

1.384 

1-396 

1-311 

M9 

^H 

i-3»3 

I.3S4 

1.177 

1.160 

I.S58 

1-376 

1.376 

1.3a) 

S"       1 

!■»;  1 

r  '=»=" 

|_            r:    V^N;  r.t. 

1.171 

t.iSa 

i.aafi 

1.158 

1.147 
I- 118 

1.359 

1.176 

i-»93 

I -331 

3" 

^^                 V<N;  r.t. 

I-WM 

"■>75 

t-ajo 

1.J07 

C-a;! 

'  3»7 

'-yj 

1. 353 

JM 

^B         w:     V>N;  r.t. 

1. 183 

t.i66 

t.369 

I.JSO 
l.MO 

1. 116 

1.134 

1-313 

1.187 

1.349 

361 

^ft                At.; 

i.a87 

r.jja 

1.361 

1.168 

t.311 

1.319 

1.393 

1.350 

666-W 

"        Mr.  G. 

graoil 

KitllOM 

A-  ias 

r;     V:N;r.t. 

-955 

.874 

■909 

.896 

.89s 

.918 

•934 

.903 

.916 

4BI 

fV:N;r,t. 

1.069 

I  <o^ 

1-046 

1.040 

1.054 

1.070 

I  137 

1-067 

I -074 

'is 

w:    V'"N;r.t, 

t.o8i 

1 .098 

i-o6j 

I -051 

1.045 

1.077 

1-133 

t  .113 

1.083 

tS6 

I  At.;    r.t- 

io?5 

1.093 

"057 

1.046 

1-047 

1-074 

1-117 

1.089 

1.079 

81J 

A-o 

r:    VuNir.t. 

i.04t 

1.048 

I  037 

■99' 

■983 

1.030 

I -047 

I.CS7 
1.06a 

1.009 

309 

fV<N;i.t. 

t.070 

1-053 
1.048 

1.04* 

1.019 

1.047 
1.056 

1.044 

1'^ 

l.ODO 

i.osa 

% 

w:     V>N;  r.t. 

1.044 

1.054 
1.04S 

1.041 

I-0$3 

1.058 
t.nfi8 

t-OSl 

1,At.;     r,t. 

I.OS7 

1.050 

1.03s 

t.osi 

1.048 

t.QSS 

1.051 

59*^« 

Mr.W. 

grand 

totiir-j 

A  =  ±  as- 

r:     ViN;   rt. 

.9J7 
-73* 

.803 

.677 

.670 

-TOJ 

-6S* 

■!9S 

•7*9 

.709 

Vfi 

V:N:  rt, 

■9»« 

'■x% 

.877 

:-03i 

.818 

1-133 

.S«S 

IM 

w:    V'"N;  rt. 

V, 

:SS 

.83» 

.968 

1-174 

■894 

-9J7 

.917 

49 

1                     IAv.;      rt. 

.83" 

.967 

-944 

1.04a 

.8)9 

l.ot4 

.901 

171 

—9^ 

A  =  o 

r:               r.t. 

.893 

.648 

-763 

■576 

■W 

.698 

1-030 

:S 

.837 

311 

fV<N:r.f 

.83a 

,901 

1. 183 

-W4 

.847 

-994 

I.OII 

174 

w:    V>N;r.t. 

r.970 

t.o6o 

.696 

-539 

1. 013 

.889 

.973 

:e 

-957 

.811 

"^  ^ 

Av.;    r.i. 

.815 

1-041 

■96s 

.950 

1.007 

.915 

.967 

353-* 

Mr.S. 

Krand 

tot«l« 

A  -  ±  M. 

fl 

r:    VSN;  r.t. 

w;  V  At.;     r.t. 

i-oto 
I -'57 

■933 

1.116 

1.038 

.803 
1. 140 

.660 

1.085 

1.070 
-99" 

1.039 

1.07S 

i.otS 
1.148 

i.tiS 

■P 

A>-  0 

\m 

1 

r:    V™N;rt. 

1-1S5 

.«W 

i.tol 

1. 161 

1.154 

1. 167 

1. 307 

i.ii8 

i-o»7 

97      \ 

w:  ^At.;     r.t. 

1. 015 

1. 163 

.976 

I.314 

[-103 

l.OlS    1-131 

1. 113 

M9-MH 

^ 

J 

lOtkltSi! 

1 

1 
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k 

t.  i. 

ao*. 

30». 

4CM. 

SOB. 

So». 

8m. 

lOOB. 

I«M. 

At. 

No. 

^r.  F. 

t-±»s- 

.6S1 

.8qo 

.81a 

.770 

:Ws 

.916 

.644 

■755 

.»I7 

7» 

«    VtN; 

■7.1« 

-8.18 

.866 

1.008 

■939 

.721 

.888 

■HM 

69 

wi^At.;    r.t. 

141 

•  0 

.8,M 

-q.i8 

.830 

.7<6 

'S86 

.781 

.6$6 

.887 

.8it 

6a 

r.    V"uN; 

■7'7 

■977 

■874 

.»09 

■717 

.904 

.807 

-84.J 

9i~'S7 

»:tA».:    r.t. 

grand 

total 39S 

I 


in  4th,  trith  a  fairljr  regalar  ascent  to  1.089  '°  the  8th;  W.  Is 
irregular,  with  a  inimmum  of  .803  s  in  theiod,  and  a  maximum 
1.043  s  in  the  6lh;  S.  shows  a  fall  from  1.157  s  in  the  ist  to 
1.038$  in  the  3rd,  with  an  irregular  course  for  the  remaining 
intervats.  For  P,  the  course  of  values  is  irregular,  varying 
from  minima  of  .738  s  and  .785  s  in  the  1st  and  5th  to  a  maxi- 
mum of  1 .008  s  in  the  4th. 

Of  the  wrong  judgments,  the  class  "V  <  N"  or  "onlifce" 
shows  the  fallowing:  P.,  a  fairly  regular  descent  from  t.386s 
in  the  first  to  1.140  in  the  3rd,  with  an  irregular  ascent  to 
1. 35 IS  in  the  8th;  G.,  a  slight  drop  from  1.069  »  '"  thefir.-tt  to 
1. 040s  in  the  4lh,  with  a  slightly  irregular  course  of  higher 
values  for  the  remaining  intervals;  W.,  an  irregular  course 
of  \'alues  ranging  from  minima  of  .736s  and  .8iSs  id  the 
istand  7th,  to  a  maximum  of  1.3073  in  the  4th. 

The  other  class  of  wrong  jiidgmenls,  "ViiiN"  or  "like,"* 
yi«Id  similar  results.  We  have  in  case  of  P. .  a  fall  from  1 .  338  s 
In  the  I  St  to  i .  237  in  5th,  with  a  rise  from  i .  350  s  in  the  6th  to 
t.396in  the  8th;  incase  ofG.,  a  fall,  a  little  Irregular,  from 
t.oSzs  in  the  isl  to  1.045  s  in  stb,  with  irregular  higher  values 
for  the  remaining  three;  in  case  of  W.,  an  irregular  ascent 
from  .S038  in  the  2nd  to  1.043  s  in  the  6tb,  with  an  irregular 
drop  to  i.oi4in8th. 

Taking  the  average  for  all  the  intervals,  we  see  that  right 
judgments  are  shorter  on  the  whole  than  wrong  judgments, 
oeing  for  the  diSerent  reagents  as  follows:  P..  1.135s  for 
right  and  1.304s  for  wrong;  G..  1.231  s  and  1.350s,  respec- 
tively; W.,  709s  and  9013,  respectively;  S.,  956saud  t.ii8s, 
rcspeaively;  F.,  .817s  and  845  s,  respectively;  "ViliN"  or 
"like"  judgments  are  longer  than  '•unlike,"  "V<N"  judg- 
ments (P.,  i.3[isand  1.3989;  G.,  1.0S3S  and  1.074s;  W,, 
.917  s  and  .863  s.) 

Passing  to  the  results  tabulated  for  A  =:ogm.,  in  which  norm 
and  comparison  stimuli   are  the  same,  we  find  about  the  same 
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things  as  we  did  for  a=±  35  gm.,  though  the  teodencics 
there  noted  are  not  so  pronotinced  >□  the  present  instance.  P.  '■ 
figures  for  right  judguienls  fall  irregularly  from  1.271  s  in  the 
first  to  1.158  s  in  the  fourth,  and  then  ri«  quite  regularly  dor- 
ing  the  rest  of  the  inter^'als  to  a  final  of  1.293s;  G.'srcsalts 
are  dmtlar  to  these,  decline  a  little  irregularly  from  1.041  s  in 
the  first  to  -9S5S  in  the  5th.  with  a  small  regular  ascent  to 
1 .057  in  the  8tb;  W*s  coorse  is  irregular,  with  minima  of  .648  a 
in  the  snd.  and  -57SS  in  the  4th  and  a  maximtim  of  i.03osia 
the  7th.  S-'s  course  is  likewise  irregular  with  a  minimum 
of  .9S8S  in  the  2nd  and  a  maximum  of  1.207  s  in  the  8th.  ^' 
has  a  minima  of  .716s  in  the  4th,  after  an  irrcgalor  decline 
from  .  83s  s  in  the  ist,  with  another  minimum  of  .656  s  in  the 
7th  interval. 

For  the  average  of  both  classes  of  wrong  judgments,  we  find 
for  P.,  an  irregular  fall  from  i.387siu  the  iM  to  i.i68s,  in 
the  5th.  with  an  irreguliir  ri.sc  to  1.393s  in  the  Sth;  for  G..  a 
quite  regular  decline  from  t.057  s  in  the  ist  to  1.036s  in  the 
4th,  with  an  irregular  a.Hcenl  to  i.o6Ss  in  the  8Ih;  for  W.,  an 
irregular  course  with  a  minimum  of  815  s  in  the  and,  and  an* 
other  of  .S93S  in  the  7lh  and  a  maximum  t.oo7sin  the  6tfa; 
for  S.,  an  irregular  fall  to  .976  s  in  the  4lh,  with  irregular  biKher 
values  in  the  latter  intervals.  For  F..  an  irregular  coorse 
with  a  minimum  of  .737  s  in  the  i»t  and  another  of  .717s  In  the 
6th.  and  a  maximum  of  .977  s  iu  the  2tid  and  one  of  .907  in 
the  7th. 

Ofthetwoclassesof  wrong  judgments,  "V(N"  give  us  fiw  P. 
a  fall,  quite  regular  from  1.2938  in  the  ist  interval  to  i.i33« 
«th,  with  an  abrupt,  irregular  ascent  to  1.303s  in  the  Sib; 
for  G.  a  &irly  regular  fall  fi-om  1.070s  in  the  1st  to  1.029  ia 
the  4tb.  with  a  fairly  regular  rise  to  1.062  in  the  8th:  for  W., 
an  irregular  course  of  .832  s  in  the  ist  and  847  s  in  the  6th  as 
minima  with  a  maximum  of  1.1835  in  the  3rd.  "V)N" 
judgments  give  in  case  of  P.  a  fell,  regular,  from  t.2833  in  the 
ist  to  1 .  134  s  in  the  6th,  with  somewhat  higher  valuer  in  the 
remaining  two  intervals  ;  for  G.,  a  rise  and  fall  to  a  minimum 
of  t.041  in  tlie  4th,  and  irregular  highrr  values  in  the  remain- 
ing four;  for  W.,an  irregular  course  with  a  minimum  of  .539s 
in  the  4th. 

Comparing  the  averages  for  all  eight  intervals  of  time  taken 
together  we  find  again  right  judgments  Sorter  than  wrong: 
(P.  1.23(8  and  1.250  resp.;  G.  .916  and  1.079  ''«sp-:  W. 
.837 sand  .967s  lesp.:  S.,  1.027 sandi.i  13 s,  re^.;  F.,  .81  is. 
and  .843  8  resp. ) 

Of  the  two  classes  of  wrong  judgments,  "V  (  N"  arc  longer 
than  '"V  )N"  in  case  of  P  (1.25  s  and  1.249  s  resp.)  about  the 
same  in  case  of  G  (1.053  s  and  i.oji  s  resp.),  longer  for  W 
(Loiisand  .8125  resp.) 
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Now  for  A=0."VniN"  judgments  &re  right  judgmeotaiaod 
wbile  as  noted  above  these  are  shorter  than  wiotig  judgments, 
yet  the  peculiar  nature  of  "like"  judgments  again  is  seen  in 
the  fact  that  relatice  to  the  wrong  judgments  the  right  for 
A^O  are  higher  than  for  A=:i:  25  gm.,  the  ratios  being  le- 
spectively  as  follows:  P  i.oi  and  1.15;  G.  1.02  and  I-17;  W, 
1. 17  and  I. a;;  S,  1.08  and  1.17. 

The  reaction  times  have  also  been  calculated  for  the  totals 
of  the  three  classes  of  judgments  which  the  introspective  rec- 
ords developed,  viz.:  "absolute,"  "mixed"  and  "direct;"  and 
the  same  are  presented  in  the  following  table: 

Tablb  III. 
Reaction  Time  in  Relation  to  Natnre  0/ Judgment. 
A  »  ±  35  %Ta, 


' 

Right  (ViN) 

wronf. 

Mala  re  of  J  udgm' t. 

VSN 

VinN 

At. 

At.  for  all. 

1!, 

Absolute;        rt. 
Mixed; 
Direct;              " 

r 

i.oqSs 
1.187 
1. 119 

1.319a 

1.356 

1.300 

i.i6>k 
1.540 
I  364 

i-i37« 
I. $51 
1.310 

I.I53I 

1.179 
1.156 

6 

a 

do 

do                " 
do                " 

.864 
loot 

.896 

953 

■937 
1-117 

.945 
1.336 
1.046 

■940 
I.  Ill 
1.034 

do 
do 
do 

.668 

.SS6 
1. 017 
1. 117 

.789 

1. 113 
.918 

.881 
1-OS5 
1.045 

-7X5 

,870 

-9'9 

do 
do 
do 

■945 
1.065 

■907 

i.nW 
I.ioo 
1.04s 

■974 

1.134 

1. 000 

iu  =  ofcui. 


( 
< 


RijCht  (ViiiN) 

Wtous. 

Natureof  Jndgtn't. 

■ 

V  <N 

V>  N 

At. 

At.  lor  all. 

d 

Absolate:        it. 
Mixed; 
Dlf«l; 
> 

do 

do 

do 

do 
do 
do 
Immediate      " 

1. 311* 

1.158 

i.aaj 
1. 006 

I-OJO 

1. 014 

.810 
.716 

1.0^ 

1.3^8* 

t.i68 
i.uS 

r-039 
1.067 
1.054 

1.041 

I -103 
1.344 

I.143fl 

i.ijo 
»-»S9 

i.ftlS 
1. 056 
1.05s 

.930 

.659 

1-360 

1.340* 

»->59 
1-148 

1.043 

t.061 
t.054 

-994 

.911 

1-373 

I. til 

1.339s 

i.a6i 
I -341 

I.CtJI 

i.osa 

1.045 

.918 

.798 
1-140 

1. 109 

a' 

do                 " 
do                 " 
do 

I.IIO 

1.165 
1. 100 

t-165 
1. 001 

1.143 
LOtS 

1.045 
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For  a  =  ±  as  gm.  we  note  that,  both  right  and  wrong 
jndgtaeiits  taken  together,  the  reaction  time  of  "the  sbaoltitt^' 
is  tht;  least,  the  distribution  for  the  "absolute"  "mixed" 
and  "direct"  is:  P,,  1.153s.  i.279g.  and  1.2566;  O.,  .940s. 
i.iais,  1.0248;  W.  .755s,  .870s.  and  .9199;  S,  .974»,  i.i34«. 
i.ooos. 

Right  ("Vf  N")  absolate  jadgments  are  also  less  thu 
right  judgments  of  either  "the  mixed"  or  "direct"  class,  with 
one  exception,  S.  with  whom  "direct"  arc  shortest.  Right 
judgmeuls  are  also  shorter  than  the  average  of  both  dasaes  of 
wrong  judgments.  Thus  in  case  of  P.,  the  reaction  times  in 
"absolute."  "mixed"  and  "direct"  respectively  are  for  right 
judgments.  i.ogSs,  1. 187$,  and  1.119$,  and  forwroug,  1.3378, 
1.35 1  8,  i.^aos;  incase  of  G..  .864s.  i.oois.  and .8966for right, 
and  for  wrong,  .945s.  1.2365,  1.046!);  W.,  .668  9,  .725s8Dd 
.S63S,  for  right,  and  .88t  s,  1.055 !i  ^"^  >-o45S  for  wrong:  S, 
■945^1  I-065S  aivd  .9078  for  right  and  t.o688,  t.aooa,  1.045s. 
The  "mixed"  right  and  wrong  judgments  are  the  longeiit  with 
one  exception,  \V..  for  whom  "direct"  right  judgments  are  ibe 
longest.  Thisseemsto  indicate  that  a  complication  of  memo- 
rial images  with  x-erbal  Mipplcnicnlation  interferes  in  nmeaiart 
with  the  eoiuparison  of  the  normal  stimulus,  so  far  as  reaction 
time  can  be  taken  to  indicate  anyihiiig  in  the  matter. 

Taking  the  average  for  both  kinds  of  wrong  judgments,  we 
find  in  all  cases  the  "mixed"  to  be  the  longest  and  with  one 
exception  (S.),  the  "absolute"  to  be  the  shortest,  the  results 
being  as  follows:  P.,  1.3378,  1.351s,  and  1.320s  for  "absolute." 
"mixed"  and  "direct"  respectively;  G.,  resp.  .945  s,  1.2369, 
1.0485;  W..  resp.,  .881  s,  1.055s.  1.045s;  S.,  resp.,  1.068  s, 
1.200  s,  1.045  s. 

For  "V  *N"  wrong  judgments  (unlike),  we  have  In  case  of 
P..  the  absolute  shortest  (1.2195)  and  the  mixed  longest 
(1.356s);  in  case  of  G.,  the  same  {"absolute,"  .9559  and 
"mixed"  1.2388);  in  case  o(  W,  the  "absolute"  shortCKt 
(.886s)  and  "direct"  longest  (1.217s). 

The  results  show  that  for  "VinN"  wrong  judgments 
( unlike)  the  absolute  are  in  all  cases  the  shortest,  being  for  P. , 
1.262s;  for  G.,  .937s  and  for  W.,  .7S9S;  and  that  in  case  of  P. , 
"direct"  are  longest  (1,364s),  in  case  of  0.,  "mixed"  are 
longest  (1.227s),  and  in  case  of  W. ,  mixed  are  also  longest 

(l.I22S). 

The  results  tabulated  for  i,  =  o  g.  are  on  the  whole  like 
those  for  A  ^  ±  25  gm.,  though  less  pronounced.  Referring 
to  tbr  averages  for  all  judgments  (txith  right  and  wrong),  we 
find  the  "absolute"  to  be  the  shortest  with  one  exception  W,, 
and  the  "mixed"  the  longest  with  one  exception  W,,  the  sev- 
eral  values  being  these:    P.,  "absolute."  1.329  s;    "mixed," 


MBMOKT  POK  LIFTED  WSIGBTS. 


507 


P 


1. 261  s;  "direct,"  1.3419;  G.,  resp.  1.031s,  1.0589,  t.0453;  W. 
.9288,7988,  I.i40sre8p.;  S..  1.143s,  1.048s,  1.045s,  resp. 
Aod  the  values  of  the  "absolute"  judgments  are  on  the  whole 
higher  for  A  ^  o  gm.  than  for  A  ==  ±  25  gm.,  though  this 
relation  does  not  hold  true  in  case  of  "mixed"  and  "direct." 

Of  the  right  judgments  ("VniN"),  "ihe  absolute"  are 
with  one  exception  (W. ),  the  shortest,  and  with  one  exception 
(W.),  the  "mixed"  are  the  lougest.  And  the  values  of  the 
righc  judgments  are  on  the  whole  considerably  higher  there 
than  they  are  for  A  =  ±  25  gm. 

Passing  to  the  average  of  wrong  judgments,  we  note  that 
the  "absolnte"  are  shortest  for  P.  and  G.,  and  the  "direct"  for 
W,.  and  the  absolute  for  S. 

The  "V<N"  wrong  judgments  are  shortest  in  case  of  the 
direct  for  P.;  in  case  of  the  "absolute."  for  both  G.  and  W. 
The  lougest  of  these  judgments  appears  among  the  "mixed" 
for  P.  and  G.,  and  among  the  "direct"  for  W. 

Of  the  "V)N"  wrong  judgments,  the  "absolute"  are  short- 
est for  P.  and  G,,  and  the  "mixed"  for  W.;  the  direct  are  the 
longest  for  P.  and  W..  and  the  "mixed"  and  "direct"  about  the 
same  for  G. 

B.  Effect  pf  Length  of  Memory  Interval  ot  Mean  Variation. 
The  mean  variations  have  been  calculated  for  the  various  in- 
terval.'t  and  for  total  values,  not  only  to  obtain  some  idea  of  the 
trustworthiness  of  Ihe  data  pre^^ented,  but  also  to  see  if  any 
additional  light  was  thrown  ou  the  nature  of  Ihe  judgment- 
process  itself.  For  these  purposes  the  following  table  is 
annexed: 

Tablx  tV. 

Reiative  Mean  Variation  ( ^^\  in  relation  to  the  Time  Interval. 
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i  =  ±  35  gm  :  For  the  two  most  important  subjects,  P. 
and  G.,  there  is,  taking  the  average  for  all  the  imerv-als,  less 
variation  for  right  than  for  wrong  judgments,  and  for  S.  the 
same  is  true;  for  W. .  the  variation  is  equal  in  the  two  instanc^; 
for  F.  it  is  less  in  wrong  judgments.  Between  the  two  classes 
ot  wrong  judgments,  "V  <N."  ancl"ViiiN."  the  variation 
is  less  in  the  former  than  in  the  latter  for  the  three  reagents,  P., 
G.,  and  W.  This  result  is  taken  to  confirm  the  conclnston  pre* 
viously  drawn  from  the  reaction  time  of  the  two  classes  of 
wrong  judgments.  As  noted  before,  "like"  judgments  have  an 
element  of  uncertainty  in  them  depending  upon  the  absence  of 
the  ciileria  available  in  the  other  classes  of  Judgments,  with  the 
consequence  that  they  are  not  only  longer,  but  also  more 
variable. 

-  As  regards  the  reliition  between  the  different  lime  intervals 
their  respective  mean  variations,  no  evidence  is  forthcoming 

the  ioBuenee  of  a  factor  having  the  definite  relation  to  the 
time  that  the  memorial  image  has  been  assumed  to  possess.  For 
right  judgments,  we  have  in  case  of  P.  a  fairly  uniform  drop 
from  20-i-^fe  to  14-+-%  during  the  first  five  intervals,  with  an 
.average  above  t4-\~%  for  the  remaining  three.  This  follows 
closely  the  relation  between  reaction  time  and  ihetime brought 
out  iu  table  I,  the  minimum  being  1.113s  for  the  4tli  interval 
(50  sec.).  ForG.,  we  have  a  more  or  less  constant  decline 
from  20 — %  to  1,1+%.  during  the  first  six  intervals,  and  a 
higher  average  for  the  remaining  two.  We  have  here  again  a 
close  parallel  to  the  course  of  the  reaction  time,  though  itshonld 
be  noted  that  the  minimum  reaction  time  Ls  reached  two  inter- 
vals earlier  (in  the  4th).  For  W.,  no  definite  tendency  Li 
apparent,  the  minimum  of  13 — %  occurs  in  the  and  interval 
and  the  maximum  of  20+%  in  the  third.  For  S.,  there  is  a 
decline  from  iy-\-%  to  13 — %.  during  the  first  three  inter\Mlit, 
with  an  irregular  higher  level  maitit.iined  during  the  remaining 
fi^-c.  In  case  of  F.,  the  course  is  irrcgnlar  throughout,  with  a 
minimum  of  15 — %  in  the  sth  interval  and  a  maximum  of  23+^ 
io  the  4th. 

Taking  both  classes  of  wrong  judgments  together,  we  find 
there  is  a  fairly  regular  decline  in  case  of  P.  from  23 — %  in 
the  isl  to  15+%  in  the  lasl;  in  case  ofG.,  a  fall  from  22+% 
to  18 — %  during  the  first  five,  and  a  somewhat  lower  lc\'el  for 
the  remaining  three;  for  W.  a  gradual  increase  from  9+%  W 
14 — %in  the  first  four,  and  an  irregular  course  for  the  last 
four;  forS,  an  irregular  decline  from  2i  +  ?("  in  the  ist  to  15 
— %  in  the  4th,  wilh  a  considcrably  higher  level  for  the  re- 
mainder; for  F.,  the  course  is  irregular  throughout. 

Of  the  two  classes  of  wrong  judgments,  "V  *  N"  judg- 
toents  ("unlike"  judgments)  yields  the  following  results:  For 
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P.  there  is  a  more  or  less  graded  dedine  from  22-|-%  to  i5-|-% 
during  the  fir^t  seven  intervals. with  a  sudden  jtimp  to  Ji— ^in 
the  8tb;  for  G. there  is  a  level  of  about  jo^  for  the  first  three, 
a  decline  from  i8+%  to  14*7-%  '1  ^^^  f*'*^  three,  and  a  level  of 
about  16'^:^  for  the  last  two:  for  W,,  the  courseis irregular,  val- 
lies  ranging  from  a  minimuin  of  94-%  to  the  5tfa,  to  a  uiaximum 
of  1 4 — '^  in  the  3ndi  for  S.  and  P..  wrong  judgnwntt  have  not  been 
separated  into  the  two  dasses.  because  the  number  of  cases 
was  thought  too  small.  The  other  class  of  wrouf;  jud^meats. 
"ViiiN"  or  "like"  judgments,  furnishes  the  following:  for 
P.,  the  course  maintains  a  lerel  of  about  23^  duriug  the  first 
four  intervak.  with  n  gradual  drop  from  19+%  to  i6H-9fc  dot- 
ing the  next  thrcf,  and  a  jump  to  19-f-  in  the  8th;  for  G., there 
is  during  the  first  four  a  fairly  constant  level  of  about  3C^ 
with  a  fairly  regular  dt-clin*  from  17+%  to  12+%  during  the 
last  four;  for  W..  the  course  is  irregular  as  ta  the  case  of  the 
oilier  class  of  wrong  jurigmcnls,  though  the  average  i»  some- 
what higher  (17+^  asagaiost  13-!-%).  The  net  result  of 
the  foregoing,  so  far  as  wrong  judgments  are  concerned,  is 
that  no  influence  capable  of  a  precipe  mathematical  formnla- 
tion  is  observable,  though  for  the  two  most  important  reagents. 
P.  and  G,  we  are  entitled  to  siiy  that  the  mean  variation  is 
higher  for  the  earlier  intervals,  though  in  the  8th  interval  high 
values  again  appear  in  P.  's  case. 

Taking  the  a^-eragcs  for  both  right  and  wrong  judgments, 
we  have  in  case  of  P..  a  level  of  about  20^  daring  the  first  two 
intervals,  and  slight  variation  around  i69t  during  the  other 
six:  in  case  of  G,.  an  irregular  decline  from  ai%  in  the  first 
to  13 — %  in  the  6th,  with  a  drop  from  i64-%  to  14 — %  in  the 
last  two;  in  case  of  W.,  an  irregular  course,  with  valties  rang- 
ing from  a  uiaximum  of  20+%  in  the  first  to  a  minimum  ot 
ti+^v  in  both  the  znd  and  the  4th;  for  S.,  an  irregular  course 
with  a  maximum  of  2o-|-^  in  the  jtb  interval  and  a  minimum 
of  11+  in  the  7th;  for  P.,  an  irregular  course  with  values 
higher  in  the  latter  intervals. 

i  =0  gm.  Inthecase  of  right  judgments,  which  for  this  in- 
crement are  "ViiiN"  judgments,  we  note  the  following:  P.'s 
results  follow  the  same  general  law  as  in  the  intcr\'al  of  A  =^±35, 
viz.,  a  fairly  uniform  decline  from  23 — %  in  the  first  interval  to 
15+  in  the  5tb,  and  G.,  the  same,  the  values  for  both  reagents 
being  higher  than  the  corresponding  values  for  i  =±25;  W.'s 
results  are  again  irregular  throughout,  rangiug  from  minitnam 
of  II— %  iu  the  first  and  io-|-%  in  the  8th,  to  a  maximum  of 
25 — %  in  the  2nd  and  24-!-%  in  the  7lh,  with  an  average  varia- 
tion for  the  eight  intervals  of  t8 — %;  S.  shows  an  irregular 
decline  from  19+%  in  the  first  to  15 — %  in  the  4th.  and  an 
irregular  course  of  higher  values  beyond  this;  F.  has  irregular 
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maxmnm  values  in  the  first  three  and  last  two  Jnten'als,  and 
considerably  smaller  minimum  values  for  the  middle  iuter\'als. 
On  the  whole  the  peculiar  nature  of  "'ViiiN"  judgments  is 
again  manifest  in  the  higher  relative  mean  variations. 

■  Talcing  both  classes  of  wrong  judgments  (V<N  and  V^N) 
together,  we  find  Ibat  the  average  mean  variation  for  the  eight 
intervals  is  higher  than  the  corresponding  mean  variations  for 
right  judgments  in  the  case  of  P.  (20 — %and  18+%).  higher  in 
case  of  G,  (ao — %  19 — %),  less  in  case  of  W.  (16 — %  and 
18 — %),  higher  in  case  of  S.  (20—%  and  18— %),  higher 
incase  of  F.  (20 — %  and  18 — %).  Comparing  these  resnlts 
with  the  corresponding  ones  for  a^±  25  gm..  we  get  the 
following:  P.'s  results  are  abont  the  same  (20 — %  and  19 — ); 
so  likewise  G.'s  (20 — %  and  ig — ■%):  W.  higher  for  a:=0 
(16%  and— 14%):  S.  higher  for  a=0(2o— %  and  18+):  F. 
higher  for  li  ^^O  (20 — %  and  1 7 — % ) .  By  comparing  the  two 
weights  intervals  ia  respect  to  the  average  variation  for  all 
judgments  taken  together,  the  following  results  appear:  P.  is 
more  accurate  for  A=:±  25  gm.  (15+%  and  ig+^fc):  G. 
the  same  as  P.  (16+%  and  i8-{-^);  W.  is  equally  accu- 
rate in  both  intervals  (14 — %),  S.  us  more  accurate  for  a=± 
35  gm.  ii7-\-%  18+^):  F.,  about  the  same  for  both  (i^ 
and  19 — ).  On  the  whole,  therefore,  the  reagents  show 
greater  conslancj'  for  the  larger  weight  intervals. 

■  01  thetwoclassesof  wrong  judgments,  "V<N"  and"V)IV." 
Jieilher  show  very  decided  tendencies.  With  P.  there  is  for 
"V(IV'"  judgments  a  drop  from  ai+%  and  24';^ —  respectively 
in  the  first  two,  to  1 7 —  in  the  5th  and  then  a  gradual  rUe  to  20 
—%  in  the  8th,  and  for  "V)1V"  judgments  an  irregular  fall 
from  33-4-%  ia  the  ist  to  17-}-  In  the  5th,  and  a  drop  from 
'9 — %  i"  the  6th  to  16 — in  the  8th;  in  case  of  G-,  ■■V<N" 
judgments  have  an  irregular  course,  giving  values  rang- 
iog  from  19 — %  in  the  5th  to  24 — %  \a  the  3d.  "\0N" 
judgments  likewise  irregular  with  a  minimum  of  17+%  in  the 
6th  and  a  maximum  of  23-(-  in  the  3d;  for  W.,  *"V(N"  judg- 
ments are  irregular,  with  values  ranging  from  lo-f-^''  '"  '^"^ 
i«t,  to  16 — %  in  the  6th,  while  "V>N"  have  a  lower  minimum 
of  6 — ^  in  the  ist  and  a  higher  maximum  of  20^%  in  th« 
^rd  and  5th.  Taking  the  mean  variation  for  the  full  eight 
intervals  wc  find  the  mean  variation  of  "V^N"  judgments 
higher  than  the  mean  variation  of  "V)N"  judgments  in  ca.se  of 
P-  (19+%  and  i7-i-%).  higher  in  case  of  G.  (21  +  %  and 
19+%).  less  in  case  of  W.  (13+%  and  i3+%). 

The  resnlts  for  the  mean  vaxialions  of  both  right  and  wrong 
iudgmcnts  taken  together  are  these:  P.'s  figures  follow  the 

dency  noted  for  z^^  ±2sgm,  of  declining  to  a  minimum  in 
the  fifth  interval  with  a  slight   rise  for  tbc  remaining  three 

tcrvals;  though  the  tendency  is  less  obvious,  we  have  the 


r. 
Kt9- 

Rud 

Ken 


^^^^^^^f^^^^^^^^^^^     hatdbn:                ^^^^^^^^^H 
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^^^^1               The  figures  recorded  above  agree  ouite  closely  in  their  ini'  ^ 
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^^^H          we  find  that  right  judgments  are  on  the  whole  less  variable  ^ 
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than  wrong  judgments.  Thus  io  P.'s  case  the  varltition  U 
15+,  17 — ^,  18 — %  for  right  judgineots,  agsinst  i&-^%,  22 
+%,  21-}-%  respectively  for  wrong  judgmeats;  G.,  16—%, 
i7-i-%.  i54-%i  against  18 — %.  20 — %.  19+%,  respectively; 
S..  15+.  "S+,  164..  against  17—%.  24,—%.  i&— %;  but 
in  case  of  W.  the  values  arc  anomalous,  being  15—%,  16 
— %,  i89fc.  against  respectively.  12+%.  11 — %,  30+5ii.  Be- 
tween the  two  clas-ses  of  wrong  jndgmenU,  "ViiiN"  (like) 
judgments  show  higher  values  as  a  rule  than  "V  >  N"  (un- 
like) judgments,  being  for  P..  ao — %  to  19 — %.  24 — %  to 21+ 
%,  i8+%l0  22+';t;forG.  19+% to  17+96.  ai-f%  toi8+%.  18 
4-%  to  20—%:  for  W..  15— 95>  to  i2-|-%.  Right  "abso- 
lute" judgments  show  as  a  rule  least  variation  as  compared 
with  other  right  judgments:  thus  for  "absolute"  right  judg- 
meuts  the  mean  variation  is  i$%+:  for  mixed,  17 — %;  for  di- 
rect, iS— %incaseof  P.;  16 — %,  17+%.  and  is-J- respectively 
in  case  of  G.;  15—%.  16—%.  i8+%  incase  of  W.;  i$-\-%, 
18-)-%,  i6-(-^  in  case  of  S.  The  exception  here  of  154- 
%  for  "direct"  judgments  in  case  of  G..  does  not  invalidate 
the  general  statement,  for  the  number  of  direct  judgments  is 
oooiMimtively  smiill. 

Ctt  wrong  judgments,  the  "unlike,"  "V^  N,"  follow  the 
same  general  rule;  for  P.,  "absolute"  have  a  mean  variation  of 
J9— %;  -niixed,"  2i+%:  "direct."  22-f-%;  for  G,,  174%. 
i8-{-Sfe,  20 — %  respectively;  but  the  other  class  of  wrong  judg- 
tnenlft,  "ViiiN"  (like)  is  anoinalouM.  the  results  l>eing.'  P., 
"absolute"  20—%:  "mixed."  24—%:  "direct."  18%:  G., 
"absolute."  i9-f%;  "mixed."  2i-f%;  "direct,"  i8+%, 
though  it  should  be  noted  that  in  both  Instances,  the  mixed 
judgments  have  a  higher  mean  variaiion  than  the  absolute. 

The  inter\'al  ,^,  ^=Qgm.  shows lessdecidedtendenciesthan the 
interval  i;^±25,JH8t  discussed.  Right  judgments  are  not  on 
the  whole  less  variable  than  wrong:  thus  for  P.,  we  have  for 
rightjudgmenls,  t? — %.  19+%.  24+%.  against  21 — %  i&+%. 
+  16%  for  wrong:  in  case  of  G.,  i8+%,  19-!-^.  2i-|-%.  for 
right  against  20 — %,  i8+%,  22 — %  re.tp..  for  wrong;  in  case 
of  W.,  i5-(-%,  iS-)-%,  18+^  for  right  against  20—%,  i8-t-%, 
22 — %  resp.,  for  wrong;  in  case  of  S..  17%  19-}-%,  I8■^-9fc,  for 
right  judgments  against  15 — %,  18+%.  it-\-'i?,  resp.,  for  wrong 
judgments.  Comparing  the  different  kinds  of  judgments, 
wc  find  consistent  results  among  the  right  judgments.  The 
mean  variations  are  respectively  17 — %.  iq-}-%,  34+%.  for  the 
"absolute,"  "mixed, "and  "direct" in caseof  P.;  i84-*.  19+%. 
21+%  resp-.  in  case  of  G.;  15-4-%.  i8-|-%,  i8H-%  resp.,  in 
caseofW.;  and  17 — %,  isH-9f>,  18+%  in  case  of  S.  As  com- 
pared witli  tlie  corresponding  values  for  the  diSerence  of 
A^  ±  25  gm. ,  the  results  are  somewhat  higher,  bringing  to 
light  again  the  peculiar  Qatare  of  "like"  judgments  ("  VuiK"). 
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1 

TokiDfc  the  totals  for  the  different  classes  of  judgments,  vre 

H 

6ad  the  mean  variation  to  be  less  for  "absolute"  jadgtneats 

H 

than  it  is  for  "mixed"  with  one  exception,  G.;  the  value  being 

H 

V.    18+%   and  2o-i-%  resp.;  for  G,,    so-i-%  and   i^H-resp.; 

H 

for  W.,  i6-)-%,  and  ig+^i  resp.;  for  S,,    t6—%,   and  31 

I 

— %  resp. 

C.     £j^rf  ^/  Memory  Interval  upon  tkt  Pertentage  of  Right 

H 

and  Wrong  Judgment.     Herewith  are   appended   the   results 

^L 

obtained  under  the  above  head. 

H 

■                                                    Taols  VI. 

^r 

Ptrceniagt  cf  Right  and  Wrong  fudgmenU  for  the  digtrtnt  inttrsats 

H 

0/  tim*. 

■ 

t.  i. 

3a 

30 

40 

50 

60 

So 

100 

lao 

PetcvMun 
■11  (iidfBa 

A  ±  as  gai. 

K 

Dr.  P. 

■ 

r.    VSN 

43 

34- 

«3- 

6r+ 

5»— 

46+ 

5»— 

S3+ 

$1+ 

1 

30 
18 

3f- 

18+ 

:rr 

"3+ 

34+ 
14+ 

33— 

31  — 

«+ 
36- 

2= 

»7- 

33— 

■ 

Mr.  G. 

■ 

do 

37- 

sa- 

67- 

69+ 

53+ 

64+ 

58+ 

s: 

r 

■ 

"■tdo 

30+ 

il— 

13  + 

15+ 

IS— 

16  + 

17+ 

1 

83— 

36+ 

31  + 

|6— 

3»- 

19- 

M+ 

34+ 

as- 

Mr.W. 

do 

37+ 

60- 

56- 

fc 

56- 

57+ 

?!- 

<I— 

j5- 

37+ 

33  + 

44+ 

3»+ 

3»+ 

»6— 

>s— 

30+ 

»5— 

j8+ 

11  + 

II— 

18+ 

J4  + 

H+ 

Hr.  S. 

do 

73+ 

74+ 

70+ 

61 + 

«l+ 

s?- 

so 

45+ 

63+ 

J    f  do 
"^ido 

a?— 

36— 

9~ 

39- 

l%- 

43+ 

SO 

55— 

37— 

A  f  ogm. 

» 

Mr.  0. 
r.    V'"S 

49+ 

38+ 

S3— 

41+ 

39— 

37- 

5ii 

ilT 

34+ 

37+ 

35+ 

31  + 

36— 

30+ 

3!"- 

3J— 

34— 

n— 

36  + 

33  + 

31  + 

41  + 

41— 

37+ 

33+ 

1 

Dr.  P. 

do 

45 

41 

50 

37+ 

33+ 

»9+ 

18- 

3I: 

33— 

Ht 

31 

31— 

34  + 

39— 

34— 

35—     41— 

38+     41+ 

ir— 

30 

38+ 

35+ 

34+ 

34+ 

35+ 

S7+ 

1 

Mr.W. 

1 

do 

69 

31+ 

49- 

33+ 

31+ 

SO 

St 

464- 

46- 

I 

do  J  4'* 

35 

39— 

40+ 

40— 

41— 

40 

38+ 

37+ 

1 

""tdo 

0 

30+ 

11  + 

17— 

3S— 

10 

16+ 

15+ 

«7+ 

Mr.  S. 

do 

5»— 

4S— 

48+ 

33+ 

37+ 

36+ 

35 

3S+ 

39+ 

1 

48+ 

55+ 

4»— 

67- 

6a + 

64- 

65 

65- 

61— 

■             A 
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The  percentage  of  right  cases  does  not  seem  to  follow  any 
very  deSaite  tendency  id  relation  to  the  time  interval.  P.  's  re- 
sult shows  an  irregular  rise  from  42%  in  the  first  lnter\-al  to 
63 — fc  and  Oi+^i  in  the  3rd  and  4th  respectively.with  a  fairly 
level  of  course  values  of  about  \o%  less  for  the  reiiiainiug  in- 
tervals. G.  shows  much  the  same  thing;  l^eginning  with  57 — 9b 
in  the  first  interval  and  ruing  67—%  and  69%  in  the  3rd  aud 
4th,  with  a.  rise  atid  fall  of  lesser  values  to  a  minimum  of 
49-+-  in  the  8th.  W.  begins  with  37-{-%  in  the  first  interval 
aud  rises  irregularly  to  63 — <fti  in  the  4th,  and  then  ha-iiacourse 
of  values  ranging  between  56 — %  and  61 — %  in  the  remaining 
four  intervals.  In  case  of  S. ,  we  have  after  the  first  two  inter- 
vals, a  fairly  regular  decline  to  454-%  >n  the  eighth. 

Comparing  the  two  classes  of  wrong  judgments  with  each 

f^her.  we  find  in  case  of  P.  the  percentage  of  wrong  judgments 

on  the  whole  higher  for  the   ■'V>N"  or  unlike,    than   for 

"VikN"  or  like,  the  opposite  of  this  in  case  of  G.  but  the 

same  in  case  of  W. 

For  i  =0  we  note  the  fullowing  results.  With  light  judg- 
ments, which  in  this  instance  are  ""like,"  we  have  in  case  of 
P.,  the  maximum  of  50%  in  the  third  interval  with  a  (airly 
regular  decline  during  the  remaining  intervals  to  a  minimum 
of  9+  in  the  8tb  ;  in  case  of  G.,  a  maximum  of  53 — %  in  the 
third,  and  a  fairly  regular  faJl  thereafter  to  15 — %  in  the  8th; 
in  case  of  W.,  an  irregular  course,  beginning  with  a  maximum 
of  69 — ^fi  in  the  isl  aud  falling  to  31+%  '"  ^''^  2ud  and  again 
t03i+%  in  the  5th;  in  case  of  S.  an  irregular  decline  from 
52+%  in  the  istto35-f-%  in  the  8th.  The  percentageof  right 
judgments  is  on  the  whole  less  for  .'1  =;  o  than  for  A  =^  ±  25  gm. 

Of  the  two  class  of  wrongjudgments,  the  "V  )  N"  shows 
higher  percentage  than  the  others  in  case  of  P.  (37+%  and  1 1 — 
fi  respectively),  about  the  same  in  case  of  G  (33 —  and  33+ 
resp.],  aod  a  lower  percentage  in  case  of  W  (17  -{-  and  37-4- 
resp). 

Jn  the  following  table  will  be  found  the  distribalton  of  the 
percentage  of  right  judgments  for  the  different  intervals  of  time 
among  the  "absolute,"  "mixed,"  and  "direct"  in  case  of  P. 
andG. 

From  the  above  table  we  see  that  in  case  of  P.  for  A  ^±  25 
gm.,  57 — %  all  right  judgments  are  "absolute,"  i.  e..  those  in 
which  comparison  is  mediated  by  verbal  supplementation,  while 
only  2 — %  are  "direct,"  i.e.,  those  in  which  there  is  an  evident 
reproduction  of  memorial  images  with  little  or  no  classification 
of  the  weights.  UkewLw  for  G.,  (x>-\-%  all  right  judgineots 
are  "absolute,"  while  only  3+^  are  "direct." 

Comparing  the  differeut  time  intervals,  we  find  a  fairly  regu- 
lar increase  in  the  percentage  of  right  judgments  in  case  of  P. 


^^^^^^TW^^^^^^^^^^^    HAVnRK:               ^^^^^^^^^^^H 

^^^H                                                          Tabls                              ^^^^^^^^^H 

^^^^V         Peraniagc  of  Rigki  JudgtHtnts  for  Ike  different  InUrvaU  of  Time  i*      ^H 
^                                  tie  "AbsoluU."  "mxed"  and  '•Dirat"  claaes.                       H 

^1 

ao        30 

40 

50 

60 

80 

100 

130 

ToMl. 

^H 

^ 

^H            &  ■=  ±  iSKBt. 

■ 

^^1            Abtolute, 

40+ 

»6- 

S'- 

M- 

s^-^* 

61— 

69- 

SB— 

S7~      ■ 

^H 

'7 

17 

43 

49 

38 

43 

S5 

50 

31^ 

^H            UUed. 

55— 

49- 

46- 

44- 

41+ 

39+ 

31  + 

J94-      41—       ^ 

^1 

'3 

i& 

39 

40 

»7 

98 

« 

** 

334H 

^H            Direct, 

5— 

5+ 
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3+ 

0 

0 

0 

0 

a-      iB 

^H 

a         ) 

3 

» 

0 

<^ 

0 

C 

A 

^V               ^  ^  Og. 

■ 

^H            AI»olut«, 

38+ 

39+ 

41— 

54+ 

Si— 

63- 

Si- 

S«+ 

3<-      ■ 

^B 

t« 

18. 

30 

35 

18 

y* 

14 

3^V'a 

^H            Mixed. 

so 

48- 

43— 

iS+ 

53+ 

35— 

J*~* 

^H 

31 

33 

31 

•3 

'5 

'7 

S 

41         »S 

^H            Direct, 

11 — 

13+ 

16+ 

"7  + 

6— 

3  + 

4+ 

^B 

5 

« 

8 

8 

3 

I 

.           0 

5^ 

^H 

^ 

^H            A  =  ±  25  K>o- 

■ 

^^B            Ab»olat«, 

49— 

5» 

50 

SI— 

634- 

6»- 

71— 

T9+ 

So+       ^ 

^1 

23 

36 

X> 

4« 

^9 

46 

SI 

At 

*90 

^H              Mixed, 

44+ 

44 

45+ 

47- 

38+ 

31  + 

39+ 

»i— 

3*-    » 

^H 

JO 

31 

39 

39 

18 

3t 

ai 

11 

t8i 

^H            Direct, 

7— 

4 

5+ 

a+ 

0 

a 

0 

0 

'-*-      .^ 

■ 

3 

3 

3 

9 

a 

0 

a 

0 

<fl 

^H            A  =  o 

■ 

^^1            Abtolnte, 

47— 

(3- 

43+ 

46+ 

te- 

49- 

S7+ 

H- 

4^       ■ 

^B                               No. 

31 

1» 

a3 

,     '* 

as 

19 

13 

H 

'V 

^1            Uixed. 

44+ 

48- 

43+ 

36- 

37+ 

38+ 

43- 

s*+  = 

41+    ■ 

^H 

30 

30 

>3 

>4 

18 

IS 

9 

& 

'^fl 

^B             DiTccl. 

»— 

9+ 

'3+ 

18— 

IS— 

'3— 

0 

0 

"*  ^ 

4 

4 

7 

r 

7 

S 

0 

._/'   >■ 

^H               from  40+%  in  the  first  interval  to  68 — 'U  in  the  Sth.  Further.          > 

^H               the  "direct"  judgment  are  foiiml  only  in  the  earlier  intervals.          j 

^H               So  too  with  G..  there  is  an  increase  from  49 — %  in  the  first    ^1 

^H               to  79-{-%  in  the  Bth,  and  as  with  P.,  the  direct  judgmeats  are    ^| 

^H               fbtwd  in  the  earlier  intervals.                                                            ^| 

^H                  For  A=  0,  the  general  trend  is  the  same.!  P.'s  results  show  ^^ 

^H                an  increase  from  38-|-%  lo64-t-%tn  "absolute"  judgments  in 

^H              going  from  ist  to  8ih  ioterva),  with  the  greater  part  of  the 

^H                "direct"  jndgmetits  in   the   earlier   interv^.      G.  increases 

^H                irresularly  from  47^  in  the  first  interval  to  64 — %  in  the  8th 

^1               in  the  absolute  judgment,  and  has  most  of  the  direct  jodg- 

^H               mcnts  in  the  earlier  intervals.     Passing  to  the  totals,  we  find     ^d 
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51 — %  of  P.'s  judgments  "absolute"  and  only  10+%  of 
them  "direct,"  and  48— %  of  G.'s  "absolute"  and  11—96 
"direct." 

The  percentage  totals  for  the  eight  intervals  of  time  taken 
together,  which  are  given  below,  present  some  very  interesting 
results  in  respect  to  the  distribution  of  right  and  wrong 
judgment  within  each  class. 

Table  Vlll, 

Percentage  Totals  of  Che  eight  Intervals  of  Tiine  taken  together  for  the 

different  classes  and  kinds  of  fudgment. 

A  =  ±  15  gm- 


Re. 

NtttuTe  of 

Fercentage  of 

Bgetit. 

Judgment. 

Right 

vIn 

Wrong, 

All  judcnents  of 
cacb  TeAgent. 

VSN 
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N 
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5.1— 

No. 
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67 
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Mr.  G. 
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No. 
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No. 
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61 
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"3 

6 

38 
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56 

38 
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a? 

15 

8 

SO 
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8+ 
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18 

6 

8 

33 
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I— 

1 — 
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3 

3 

Absolute, 

77— 

33+ 

60- 

No. 

96 

39 

"5 

Mr  S 

Mixed, 

45+ 

54— 

36  + 

No. 

as 

4c 

55 

Direct, 

33+ 

67- 

14+ 

No. 

10 

30 

30 

A  =  o  gm. 


Re- 
agent. 


Nature  of 
Judgment. 


Percentage  of 


Right 
V"'N 


Wrong. 

V  <N     V>  N 


each  rCBKcut. 


Dr.  P. 


Absolute, 

Ho. 

Mixed, 

No, 

Direct, 

No. 

JOOKNAX— 6 


38- 
37— 

30+ 


158 


33 


30+ 

33— 
37- 


136 

148 
38 


30+ 
40+ 
43- 


135 
184 


45 


43— 
46+ 
n— 


419 
453 
105 
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Tabls  VIII. — Continue, 


Perec  QlBge  of 

He- 

NftUre  o( 

JudgmeutB. 

Right 
ViuN 

Wroai;. 

Ml  ]u<ltin«i>ts«l 
eadi  i«BBcM. 

agent. 
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7» 
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4 

34 
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6 

14 
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75 
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ll 

a? 

39 

Direct. 

4S~ 

55+ 

9— 

No. 

10 

13 

31 

Forthe<liflFerenceof  iiggm.wefindiocBscofP.  49 — %  of  all 
bisjudgmcnisare  "absolute,"  48-(-?6  "mixed,"  and  only  3 — % 
"direct;"  in  case  of  G.,  53 — %  of  all  jiidgraeiits  are  "abso- 
lute," 39+  "mixed"  and  but  8 — %  "direct;"  in  case  of  W., 
79-f%  "absolute,"  i2+%  "mixed,"  8+%  "direct;"  in  case 
of  S.  60—%  are  absolute.  26+%  "mixed,"  and  i^-\-%  "dl- 
nct."  The  distribution  of  right  and  wrong  judgments  is  this: 
far  G.,67— %  of  all  "absolute"  judgnicuts,  56+%  of  all 
"mixed"  judgments,  and  l6+%  of  all  "direct"  judgments 
are  right;  for  P.,  60 — %  of  all  "absolute,"  43+%  of  all 
"mixed."  and  32+  of  all  "direct"  judgments  arc  right;  for 
W..  57-);%  of  all  "absolute,"  56%  of  all  "mixed."  564-7o 
of  all  "direct"  judgmenls  are  right;  In  case  of  S.,  77 — %  of  all 
"absolute,"  45+%  of  all  "mixed,"  and  33+%  of  atl  direct 
are  right. 

The  di.stribution  of  wrong  judgments  between  the  two  classes 
of  "like"  (ViiiN)  and  "unlike"  (VIN),  does  not  follow 
any  law  for  the  different  reagents,  P.  has  more  "unlike"  than 
"like;"  G.  has  more  "like"  for  "mixed"  and  "direct,"  and 
about  the  same  number  of  "like"  and  "unlike"  for  absolute 
judgments.  W.  has  more  "unlike"  for  "absolute"  and  "mixed" 
and  more  "like"  for  direct  judgments. 

For  Ar=o,  we  have  the  following  percentages;  mi  takinj: 
all  the  judgments  of  each  reageot,  P.,  43 — %  "absolute,"  46% 
"mixed"  and  only  11 — %  direct;   G..  49 — %,   "absolute." 
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39—%  "mixed,"  and  but  la+^t  direct;  W.,  77— %  "absolute," 
i5+%"n>i3t«d,'*5+,  "direct,"  3-)-% nondescript orimratdiate; 
S..  75+%.  "absolntc,"  16 — It  "mixed"  and  9 — %  "direct." 

and.  Talcing  the  different  kinds  of  judgmeuts.  P  has  38-ft, 
the  "absolute"  right,  37 — ={,  of  the  "mixed"  right,  and  ^ojb 
"direct"  right;  G.  has  34— %  of  the  "absolute"  right;  36-|-?6 
the  "mixed"  right,  and  304-%  the  "direct"  right;  W.  has  ^jr-^ 
the  "absolute"  right.  6i-f-'&  of  the  "mixed  right."  50%  of  the 
"direct"  right;  S.  has  41 — %  of  the  "absolute"  right.  31— %of 
the  "mixed"  right  and  45 — %  of  the  "direct"  right. 

3d.  Of  the  two  classes  of  wrong  judgments,  the  percentage 
mns  higher  on  the  whole  for  "V)  N"  judgments  in  case  of 
both  P.  and  G.,  with  the  opjiositc  relation  for  W.  There  are 
some  miscellaneous  facts  related  to  the  above  which  it  is  neces- 
sary to  put  into  tabular  form.  The  distinction  of  right  judg- 
ments among  the  different  kinds  of  judgments  is  as  foUovrs: 
A=:±  35  gm.,  P.  has  57+  "absolute,"  41 — %  "mixed,"  and 
a—*  direct:  G.  has  60+%  "absolute,"  38—%  "mixed"  and 
a-\-%^xtcV.  W.haB7i-f%  absolute.  12 — %  "mixed"  and  8 — % 
"direct;"  S.  has734-% "absolute,"  19+%  mixed  and  8—%  di- 
rect. ForA  =  ogm.  5t+%of  right  judgments  arc  "absolute," 
39 — %  "mixed,"  10-}- "direct"  in  case  of  P.;  48%  absolute, 
41%  "mixed"  and  11^  "direct"  in  ca«:  of  G.;  70—%  abso- 
lute, 2i-f%  "mixed"  5-!-^^  "direct,"  and  4—%  "immediate" 
in  case  of  W.;  77+%  "absolute,"  12+%  "mixed,"  10-f  "di- 
rect" in  case  of  S. 

SCMMASY    OF    RhSCLTS. 

I.  The  larger  portion  of  the  judgments  are  absolutc.i.f^., those 
In  which  verbal  supplemeutalioa  is  the  most  conspicuous  part 
of  the  judgment  process.  This  agrees  with  the  conclusions 
reached  by  Prof.  AugcU  in  his  experiments  on  the  discrimina- 
tion of  shades  of  gray. ' 

3.  There  is  a  correlation  between  correctness  of  judgments, 
length  of  time  in  making  the  judgment,  and  the  relative  mean 
variation.  There  is  a  decrease  in  the  length  of  the  reaction,  in 
the  extent  of  the  mean  variation  and  an  increase  in  the  percent- 
age of  right  judgments  during  the  earlier  iutervals,  clearly  indi- 
cated ID  the  case  of  the  reagents,  Dr.  PilUbury  and  Mr.  Gal- 
loway, who  have  furnished  over  three-fourths  of  the  judgments 
recorded.  The  interval  of  40  to  60  sees.  seem.t  the  most  favor- 
able for  the  judgments,  so  far  as  this  is  indicated  by  maximum 
percentage  of  right  ca.se.'i,  minimum  length  of  reaction  time  and 
mean  variation.  These  results  thus  indicate  »onie  fundament- 
al change  in  condition  for  judgments  made  with  a  longer  in- 
terval Iwtwcen  presentation  of  norm  and  compari.son  stimulus. 
Prof.  Angell  also  found  in  the  experiments  above  noted,  that 
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the  reaction  was  shortest  for  60  secft.,  the  longest  iotrrvil  ia- 
vestigatcd;  and  explains  the  fact  as  due  to  a  cbange  in  sensory 
condition.-^.  He  writes  in  the  article  already  referred  10:  "as 
regards  the  reactions  for  5  sees,  it  has  bccu  obscr\'ed  that  the 
demeanor  of  the  reagents  for  the  shorter  iuler\'als,  is  commonly, 
thongh  not  invariably,  different  from  what  it  is  In  the  longer 
In  the  30  and  60  sec.  intervals,  the  reagent  is  apt.  soon  after 
the  expostire  of  the  norm,  to  relax  the  trunk  muitcleii,  settle 
btmsctf  in  an  easy  attitude,  to  breath  easily  and  to  move  the 
eyes  from  time  to  time  over  the  background.  During  the 
diorler  periods,  as  has  already  been  observed,  the  reagents 
usually  try  to  maintain  uniform  sensory  cooditioas  for  both 
norm  and  comparison;  the  teusJon  sensation  from  trunk,  re»> 
piration  and  eye  muscles  are  kept  const.'int  in  order  apparently 
to  make  the  conditions  of  comparison  as  much  alike  as  possible. 
Accordingly  we  have,  for  most  reagent.^,  a  much  larger  mass 
of  badtgiound  of  sensation  entering  into  the  comparison  of 
•borter  intervala,  and  in  all  prubability  more  genuine  acts  of 
comparison.'"  I  have  made  no  records  touching  on  the  de- 
meanor of  the  reagents  for  the  various  intervals;  but  there  is  a 
fact  re])ortcd  in  the  precetling  part  of  Ibis  paper,  which  con- 
firms the  Statements  made  in  the  above  qiwtstion.  viz.,  that 
the  percentage  of  absolute  judgments  Increases  in  the  longer 
interval!),  white  the  direct  judgments  are  relatively  most 
numerous  iu  the  shorter  inlcrval.i. 

3.  "Like"  judgments  are  of  a  negative  character,  that  i», 
sncb  as  the  reagents  make  when  the  criteria  of  the  other  jndg- 
SWDta  are  absent.  There  is  an  uncertainty  in  making  judg- 
ments of  this  Kort ,  which  shows  itself  especially  in  a  lengthened 
reaction  time  and  often  in  a  higher  mean  variation. 

4.  Right  judgments  are,  as  a  rule,  shorter,  less  variable 
than  wrong  judgments,  the  more  so  when  there  is  a  diBerence 
between  norm  and  stimulus  of  comparison. 

5.  Absolute  judgments  are  shorter  and  less  variable  than 
other  kinds,  and  the  percentage  of  them  increases  in  the  longer 
inicrvab.  I-reqiienlly  the  memorial  imiige  acts  as  disturbing 
fiictor,  as  is  seen  in  the  fact  that  in  manyinstanccs  the  "mixed" 
judgments  are  longer  than  either  the  absolute  or  direct. 

6.  The  images  are,  according  to  the  introspective  reports  ol 
the  reagents,  more  visual,  or  at  least  as  much  so,  as  they  are 
motile.  The  .sensations  aroused  by  lifting  u-cights  are  a  com- 
plex of  visual  and  kin;csthetic  elements,  of  which  the  tistial 
function  the  more  conspicuously  in  the  judgment  process. 
When  this  i.s  direct,  that  is  a  comparison  between  the  sensa- 
tions peripherally  aroused  by  the  stimulus  of  comparison,  and 
the  memorial  image  of  the  norm. 
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7.  There  is  an  evident  loss  of  sensory  mcmor>'  with  the 
flow  of  time,  if  by  tbat  we  uieao  a  biglier  percentage  of  errors 
for  the  louger  intervals  of  time  (beyond  30  to  60  seconds)  and 
a  Icngthenert  time  of  reaction. 

8.  The  geueial  trend  of  the  results  is  that  in  judging  the 
comparative  ma^nittidc  of  lifted  weights,  the  most  important 
thing  concerned  in  the  process  is  not  a  memorial  image  UDder- 
going  a  progressive  decay  that  l>t:ars  a  definite  mathematical 
relation  to  the  time  tm  measured  by  the  amount  of  work  neces- 
sary to  restore  it  to  its  former  integrity. 
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All  reagents  reported  the  immediate  disappearance  from  con-, 
sciousness  of  the  memorial  image,  when  present,  as  soon  as  the 
lifting  of  the  .second  weight  began;  so  that  a  direct  comparison 
between  the  memorial  image  and  the  sensations  aroused  by  the 
second  weiKbt  in  a  way  at  all  analogous  to  the  comparison  of 
two  peripherally  aroused  sensations  occtipying  consciousness 
simultaneously  or  nearly  so,  was  out  of  the  question.  Besides, 
in  these  cases  where  the  reagents  were  unable  to  pass  any 
judgment  wbalever.  because  the  norm  had  been  completely  for- 
gotten, it  was  found  that  the  failure  was  invariably  due  to 
an  inability  to  reproduce  the  verbal  supplement  of  "light" 
"heavy,"  etc..  which  served  to  place  the  norm  in  a  scale  of 
weight  values.  The  classification  of  the  norm  enables  the 
reagent  to  adjust  the  muscles  for  the  lifting  of  the  second 
weights  or  .stimulus  of  comparison  to  a  dtKree  determined  by 
the  iotcnHily  of  the  strain  sensation  resulting  from  the  adjust- 
ment. If  this  adjustment  is  just  sufficient  to  lift  the  second 
weight  with  the  usual  degree  of  eajie  and  rapidity,  the  norm 
and  stimulus  arc  felt  to  be  equal;  if  the  adjustment  more  than 
suffices,  the  second  weight  files  up  more  quickly  than  usual,  and 
seems  lighter;  on  the  other  hand,  if  the  adjustment  is  Insuffi- 
cient, the  weight  does  not  move,  a  fresh  iunervation  is  made, 
the  feeling  of  effort  is  correspondingly  great,  and  the  .stimulus 
of  comparison  seems  heavier.  The  judgment  results  from 
changes  in  a  complex  of  peripherally  aroused  sensations,  and 
not  from  a  compari.son  between  a  {icriphvrally  aroused  Scnsa* 
tiou  and  a  copy  of  the  same  iu  the  form  of  a  memorial  image. 
This  theory  is  .'iub.'itanlially  that  of  MiiUer  and  Schuman.* 
with  the  exception  of  the  part  played  by  the  "motor"  image. 
The  impulse  to  adjustment  is  largely  a  verbal  idea,  which  gives 
a  position  to  the  weight  in  a  scale  of  values. 

'MiilUr  and  Scbaman,  Pfliixtr's  Artbiv.  lur  Pbyiiiulo)(ic,  iSSa,  Vol, 
45.  Dp.  js  (f.  Martin  and  Muller,  Zor  Aaaljee  dcr  Uaterichiedaenip* 
findlictikcit,  Bsperimeutale  Beitriige,  J.  A.  Barth,  Lcipijg,  1899,  pp. 
106  Cf. 
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The  experimental  work  here  reported  vns  begun  in  the  early 
part  of  Noveiuber,  1903,  and  was  continued  until  Jancary, 
1906,  with  omission  of  the  summer  vaoitjoas.  The  inten- 
tion at  the  start  was  to  test  the  organic  reactions  accompany- 
ing^'arimis  mental  processes,  with  s]>ecia!  reference  to  Wtindt'a 
tridiiuensioiial  theory  of  feelings,  and  (his  object  has  been 
kept  ill  mind  throughout.  To  tliis  end  the  subjects  were  asked 
to  give  a  carefal  account  of  the  connctons  factors  involved,  and 
to  note  particularly  to  what  extent  they  might  be  called  ex* 
citement  ur  repose,  strain  or  relaxation,  agreeableness  or  dis- 
agreeableuess.  There  certainly  are  such  processes,  whntevcr 
their  character  as  feeling  or  sensation  may  be,  whatever  may 
be  the  physiological  changes  sccompnnying  them,  and  these 
two  points  must  be  kept  partly  separate  for  the  present.  Some 
attempt  will  be  made  to  determine  more  definitely  with  what 
kinds  of  processes  we  are  dealing,  but  the  snccess  or  failure  of 
this  attempt  cannot  destroy  the  value  of  the  work  on  the  or- 
ganic reactions. 

The  possible  expressive  processes  sta<iied  were  the  change  in 
the  volume  of  the  hand;  in  the  volume  of  the  brain;  iu  the 
heart  rate;  and  to  some  extent  depth  and  rate  of  breathing  and 
the  form  and  size  of  the  ptethysmographic  pulse  in  brain  and 
hand.  The  disagreement  among  the  writers  on  the  subject  is 
90  great  that  no  estimate  can  be  made  of  the  present  statas  of 
the  problem  except  by  a  brief  abstract  of  the  recent  literature, 
aud  to  this  I  uow  turn. 

It  is  needless  to  review  the  writings  treated  by  Angell  and 
Thompson  in  their  article  on  "Organic  Processes  and  Con- 
sciou-snea-s, "  It  would  be  difficult  to  do  it  again  so  well.  I 
can  begin  with  a  statement  of  the  results  obtained  by  these 
authors.  They  maybe  summarized  as  ibllows:  when  the  at- 
tention process  moves  smoothly,  respiration  and  circulation 
progress  with  regularity.  Strained  attention  Is  accompanied 
by  more  vigorous  bodily  reactions  than  low-level  relaxed  at- 
tention,— hut  bolh  agree  in  relative  regularity.  Breaks  and 
shocks  are  followed  by  relatively  violent  bodily  changes.  Emo> 
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tiotis  are  states  of  instability;  attention  is  spasmodic  and  inter- 
ropted.  This  instability  is  greater  in  disagreeable  than  in 
agreeable  states.  Solving  a  problem  that  requires  merely  rel- 
atively strained  attention  is  regular  attention.  If  one  becomes 
confiised  or  anxious,  we  get  irregular  attention. 

No  factor,  vawmotor,  rate  or  amplitude  of  pulse,  position 
or  emphasis  of  dicrotic,  or  rate  or  amplitude  of  breathing 
cbanges  regularly  in  one  way  for  agreeable  atid  the  opposite 
way  for  disagreeable  conditions.  Almost  all  emotional  states, 
agreeable  or  disagreeable,  produced  constriction.  Amplitude 
of  pulse  decreases  in  almost  all  emotional  states.  The  rate  of 
the  heart  is  sometimes  increased  on  au  average,  sometimes  de- 
creased, sometimes  not  changed  at  all.  Increase  of  rate  is  most 
frequent,  but  the  more  significant  fact  is  the  irregular  rate  with 
emotions. 

The  results  wilh  sensory  stimuli  vary.  The  most  pleasint 
experience  (harmony)  always  caused  constriction.  Unpleasant 
odors  cau.'ted  dilation  in  a  few  instances.  The  rate  of  the  heart 
with  sensory  stimuli  increases  abdut  as  often  as  it  decreases. 

Mental  application  gave  a  slight  amount  of  vasomotor 
change,  frequently  so  slight  fiticluations  as  to  be  hardly  notice- 
able. Respiratory  rhythm  disappears.  Intellectual  states  are 
distinguished  from  the  affective  states  by  the  greater  regularity, 
and  not  by  any  nniformity  in  the  direction  of  change.  In  about 
half  of  the  mental  application  tests  there  are  both  vaso-dilation 
and  vasoconstriction  in  a  .Miigle  test.  When  thediauge  i.s  in 
ooly  one  direction,  it  is  ao  even  chance  that  it  be  dilation  or 
ooostrictiou. 

Lehmana,  in  the  first  part  of  his  work,  "Korpcrliche  Aus- 
serungen  psychischer  Zustande"  gives  considerable  space  to 
a  study  of  the  normal  condition.  Perhaps  the  most  .surprising 
statement  is  that  the  long  undulations  of  the  volume  cnr\'e  arc 
called  forth  by  vague  conscious  conditions  which  are  not  able 
to  catch  the  attention.  He  say k  that  these  waves  do  not  ap- 
pear in  deep  sleep,  and  the  changes  in  heart-rate  arc  very  small 
in  the  gradual  uudu1aliou.-<.  Such  a  conception  of  the.ie  waves 
isaeource  of  error  throughout  the  book. 

A  concentration  of  the  attention,  according  to  Lebmann,  is 
immediately  accompanied  by  a  few  qtiickened  pulses,  daring 
which  the  volume  has  a  tendency  to  rise:  then  follow  four 
to  eight  slow  pulses  and  ibe  volume  tails;  finally  the  volume 
rises  again  with  quickened  pulse.  Taking  all  these  phases  to- 
gether, the  length  of  pulse  is  always  shortened.  If  the  activity 
is  more  lasting,  the  volume  remains  nearly  at  the  normal  after 
the  last  rise,  but  with  much  shortened  pulse. 

With  Involnniary  attraction  of  the  attention  by  a  .sudden 
external  stimulus,   the  arm  volume  usually  rises  slightly  at 
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i  to  normal.  While  the  fit 
pulses  after  the  stimulus  are  shortened,  the  condition  as  ■ 
whole  is  cfaarocteriited  by  a  IcDgthcocd  palse,  which  shows 
more  in  the  sinking  than  in  the  rising  volume. 

During  strain  of  expectation,  the  voJuoie  of  the  arm  is  les- 
sened, the  bcigbt  of  pu]x  i§  sniRll,  the  length  of  pulse  varies 
but  little  ffotn  the  normal.  The  reactions  to  x-arious  sttmnli 
are  obscured.  If  the  strain  is  strong,  external  stimuli  call 
forth  only  changes  in  the  frequency  of  the  pulse;  if  less,  thej 
cause  a  rise  of  volume  which  is  i«oon  lost.  If  the  strain  ceases, 
the  volume  rises  with  higher  pulse. 

In  an  indifferent  mood,  the  bodily  expressions  of  weak 
stimuli  are  independent  of  the  feeling  tone;  if  the  attention  to 
them  is  purely  involuntary  without  active  strain,  tlie  only 
change  is  lengthening  of  the  pulse.  If  the  stimulus  causes 
some  acti\-c  attention,  the  volume  changes  of  these  states  come 
iu,  but  with  lengthening  of  the  putM.-  tiii!t:H.s  the  active  attention 
is  too  prominent.  During  a  state  of  strain  each  new  direction 
of  attention  is  expressed  by  a  volume  change  which  is  to  be 
coDsidcreil  as  a  resultant  of  the  changes  which  the  new  activity 
would  cause  of  itself,  and  the  rise  of  voltmie  which  is  a  conse- 
quence of  the  lessening  of  the  strain.  It  Is  difficult  to  accept 
the  author's  explanation  that,  with  maximal  strain,  the  two 
forces  arise  side  by  aide  so  that  the  volume  remains  nearly  un- 
changed, while  with  weaker  strain,  one  gets  a  predominating 
rise  of  volume. 

Dis.igreeable  sen&ations  cause  a  .strong  and  [lersistent  fall  of 
volume  with  decrease  in  the  height  of  the  pulse  as  well  as  its 
length.  If  the  volume  rises  again,  the  height  of  the  pulse 
rises  also.  With  weak  disagreeableness,  the  puLsc  begins  lo 
lengthen  as  the  volume  rises;  with  strong  disagrecableness  it 
shortens  still  more  during  the  first  of  the  riiae  and  at  the  orig- 
inal level  of  volnme  the  pulse  length  is  nsnally  markedly  less 
than  the  norm. 

A  tiepTcsscd  mood  is  distinguished  by  the  marked  undula- 
tions. Agreeably  toned  sensations  and  other  pleasant  coodi- 
tions,  not  very  complex,  expres-s  themselves  by  iucrea.se  in  the 
height  and  lengthening  of  the  pulw;  while  the  volume  usu- 
ally only  immediately  at  the  beginning  shows  a  slight  fall  and 
then  quickly  rises  above  the  original  level.  But  one  geoerally 
does  uot  find  all  these  changes  in  the  same  curve. 

An  external  .stimulus  must  affect  .consciousness  in  order  to 
cause  organic  reactions.  To  the  degree  to  which  another  state 
distracts  attention  from  it,  so  far  its  special  bodily  expressions 
vanish.  An  agreeably  or  disagreeably  toned  sensatioo  stig- 
gested  in  a  hypnotic  state  calls  out  the  same  bodily  changes 
which  accompany  the  sensation  wbeu  caused  by  a  stimDlns 
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aodcr  normnl  conditions,  even  Ihnngh  there  may  be  Relink  a 
stimulus  which  of  itself  would  cause  different  reactions  if  it 
came  to  conscioiLsnt:^. 

In  the  second  part  of  bis  book,  Lehmann  derelops  a  theory 
of  agreeableness-disaKreeableness  which  be  stales  briefly  about 
as  follows:  when  a  psycho- physiological  process  demands  no 
greater  use  of  energy  of  a  neuron  than  the  assimilative 
Ganges  are  able  to  supply  continuously,  then  the  psychical 
effect  will  be  an  agreeable  feeling  while  the  physiological  ef- 
fect will  be  a  stimulation  of  changes  in  other  centres.  The 
maximum  of  agrecableuess  is  attained  when  the  assimilative 
processes  can  just  supply  the  demand.  When  these  limits  arc 
exceeded,  the  agreeableness  and  the  .stimulation  are  both  de- 
creased; the  demand  in  the  active  centres  now  causes  an  in- 
flow of  energy  from  the  surrounding  parts  by  wbicb  simulta- 
neous processes  in  the  latter  are  inhibited.  Wc  get  then  a 
ncntral  condition;  and  finally,  if  tbe  need  in  the  active  neu- 
rons is  so  great  that  it  cannot  be  supplied  by  the  asittmilation 
in  connection  with  the  intercellular  stream  of  energy,  the  psy- 
chical effect  will  be  a  dis.-»greeab!e  feeling.  An  inhibition  of 
other  simultaneous  processes  will  therefore  a cci>m pan y  dtsagree- 
ableness.  except  when  this  is  of  too  short  duration  to  allow  an 
inflow  to  take  place  (as  in  fright). 

Taking  the  curves  published  in  Lehniann's  atlas  and  Ihc 
descriptions  given  by  I^hmatiti  of  tbe  conditions  under  which 
they  were  taken,  Witndt  attempts  to  show  that  in  so  far  as 
tbe  experience  is  exciting  in  character  tb«re  is  some  increase 
in  volume,  increo.sc  in  height  of  pulse,  but  no  change  in  the 
pulse  length;  in  so  far  as  it  is  quieting,  the  reaction  is  the  re- 
verse. With  agreeable  states  tbe  volume  is  increased,  tbe 
pulse  heightened  and  lengthened;  with  disagreeable  the  re- 
verse conditions  hold.  Strain  gives  a  decreased  volume,  a 
weakened  and  lengthened  pul&e;  relaxation  the  reverse.  Wundt 
believes  that  in  this  way  a  better  interpretation  is  obtained  for 
Lehmaun's  results. 

Brahn  Iwgins  his  article  with  a  careful  account  of  introspec- 
tions in  which  he  finds  that  Wundt's  tridimensional  division  of 
feelings  is  justified.  In  his  experimental  work,  he  conddera 
only  the  length  and  form  of  the  pulse.  He  measures  the  single 
ptUse  beats,  but  very  roughly,  and  uses  only  a  few  before  and 
ofler  the  stimulus.  He  states  that  subliminal  stimuli  cause  a 
slight  lengthening  of  the  pulse;  that  there  are  three  pairs  of 
changes  in  the  puisc  corresponding  to  three  directions  of  feel- 
ing: agreeable  stales  give  longer  and  higher  pulse,  disagreeable 
shorter  and  lower;  exciting  higher  and  no  change  of  length, 
depressing  lower  and  of  tbe  same  length;  strain  shorter  and 
relaxation  longer  pulse.    Tbe  changes  in  each  case  come  in  a 
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few  pulses  after  tbe  stimulus  and  last  several  beats.  There  U 
a.  periodic  streugttieniu^  and  weakenitif;  of  the  expres&iou  with 
strain  corresponding  to  the  variations  of  attention. 

W.  Gent  finds  with  Spannung — a  sort  of  indefinite  expecta- 
tion— if  it  is  of  short  duration,  a  short  fall  of  volume,  more  or 
less  lessened  belglit  of  pulse,  and,  most  prominently,  lengthen- 
ing of  the  puUe;  if  of  longer  duration,  the  volume  curve  also 
remains  low  with  very  small  waves. 

With  relaxation,  the  volume  rises  above  the  norm,  generally 
with'  respiratory  waves;  the  pulse  Is  shortened.  No  feelings 
can  be  isolated  except  Spannung  and  ListtHg.-  in  all  other 
places  we  have  re.Miltants. 

Concentration  of  the  attention  as  found  in  the  solution  of  a 
problem  or  in  counting  marks  gave  a  shallow  and  more  regular 
breathing,  a  fall  of  volume  and  dtrcicased  height  of  pulse, 
withwaves;  there  isnoconstantchangeofputse length.  From 
this  he  thinks  the  feeling  \s  a  mixture  of  "Spannung"  and 
"Erregutig."  One  must  question,  however,  whether  "Sfian- 
tmng,"  as  he  uses  the  term,  is  not  the  complex. 

So  &r  as  a  state  was  disagreeable  it  gave  a  fall  of  volume  and 
height  of  pulse  and  shortened  pulse  length.  These  changes 
mil  be  more  or  less  complicated  by  the  strain  and  exciting 
effects  present,  less  so  if  the  disagrecablcness  is  strong.  Agree- 
ableness  causes  a  rise  of  volume  and  height  of  pulse  with 
greater  respiratury  waves:  the  pul.-w  may  be  lengthened  or 
shortened  during  the  stimulus,  but  there  is  always  a  shorten- 
ing after  the  stimulus. 

Gent  thought  to  get  excitement  by  suggesting  the  arm  as 
active  or  that  its  volume  should  rise;  depression,  by  suggestion 
of  the  reverse.  The  reaction  for  excitement  was  the  rise  of 
volume,  heightened  and  shortened  pulse.  The  shortened  polje 
was  obtained  only  by  the  method  of  suggestion.  Depression 
gave  the  reverse  reaction. 

P.  ZoueS  and  E.  Mcumann  report  quite  fully  the  results  of 
experiments  in  which  they  ore  mainly  concerned  with  the  ac- 
companiments of  mental  processes  in  the  heart  rate  and  the 
breathing.  They  study  not  only  the  rate  but  also  the  depth 
of  both  chest  and  abdominal  breathing.  Working  with  atten- 
tion to  optical,  auditory  and  tactual  stimuli  and  to  the  solution 
of  arithmetical  problems,  they  find  that,  in  general,  a  voluntary 
concentration  of  attention  causes  a  slowing  of  the  pnl»c  and  an 
inhibition  of  the  breathing,  greater  iu  the  chest  than  in  the 
abdominal  breathing.  The  breath  is  mnch  more  aSected  by 
the  sensory  than  by  the  intellectual  attculion.  The  waves  of 
the  attention  correspond  to  waves  iu  the  pulse  and  breathing 
changes;  with  weakening  of  the  attention  the  piilse  freqnenc>' 
and  total  amount  of  breathing  increase. 
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TuTiiiag  lo  the  agreeable  and  disagreeable  feelings,  the  an- 
thors  state  that  all  agreeable  processes  cause  a  shallower  and 
more  rapid  breathing,  with  slowing  of  the  pulse,  all  disagree- 
able processes  give  deepening  and  slowing  of  breathing  and  a 
quickening  of  the  pulse.  The  chest  breathing  is  more  afiected 
than  the  abdominal.  If  we  consider  both  the  rate  and  depth  of 
thoracic  and  abdominal  to  get  the  total  amount  of  breathing, 
we  see  that  agreeable  states  lessen  the  breatbiag  activity,  dis- 
agreeable increase  it. 

The  effects  of  the  feelings  vanish  with  a  distraction  of  the 
attention  by  another  stimulus.  The  authors  also  study  the 
results  of  concentration  of  the  attention  upon  the  stimulus  a»d 
upon  the  feeling,  and  show  that  a  mere  direction  of  the  attcn> 
tton  to  the  feeling  strengthrns  it,  but  tt  is  weakened  if  made 
the  object  of  a  psychological  analysis. 

One  of  the  most  interesting  of  the  articles  that  have  recently 
appeared  is  that  by  M,  Kelchner,  on  the  relation  of  breathing 
and  pulse  changes  to  stimuli  and  feeling.  After  a  thorough 
criticism  of  I^hmann's  work,  the  writer  passes  to  the  experi- 
incnts  on  agreeable  and  disagreeable  slates  caused  by  taste, 
visual  and  auditory  stimuli.  Agreeable  tastes  give  quickened 
pulse,  agreeable  tones  and  colors  a  slowed  pnlse.  The  quiclc- 
ening  of  the  pulse  with  taste  stimuli  is  less,  the  more  agreeable 
the  experience,  so  ihat  longer  pulse  seems  to  be  here  the 
natural  expres,Nion  of  agreeableuess.  The  pulse  increases  in 
rate  generally  with  disagreeable  states.  The  breath  changes, 
with  both  agreeable  and  disagreeable,  show  great  individtial 
differences.  Pulse  and  breathing  are  to  a  certain  extent  inde- 
pendent variables,  and  there  is  a  great  diflference  in  the  stgniG' 
canceof  the  two  as  expressionsof  the  feelings.  The  individual 
differences  are  found  in  depth  and  rate  changes  as  welt  as  in 
the  relative  part  of  the  chest  and  abdominal  factors,  so  that  it 
is  always  necessary  to  consider  both  breath  curves. 

Strain  was  studied  mainly  by  announcing  a  reaction  of  some 
sort  which  should  take  place  at  a  second  signal.  Quickening 
of  the  pulse  was  the  result:  the  breathing  showed  great  indi- 
vidual differences.  Relaxation  gave  the  reverse  of  the  expres- 
sion of  strain,  and  this  was  true,  even  in  the  individual 
differences.  If  strain  precedes  and  turns  to  relaxation  at  an 
agreeable  or  a  disagreeable  process,  the  relaxation  simply  dis- 
places the  other  feeling  reaction,  and  the  result  is  indifferent 
to  the  nature  or  degree  of  the  agreeableuess  or  disagrccabjcness. 

Cutaneous  pain  gave  rather  uneven  results.  There  was  a 
tendency  to  faster  breathing.  The  pulse  was  quickened,  ex- 
cept with  one  subject. 

A  faster  pulse  and  an  irregular,  generally  somewhat  quick* 
eii«d  breathing,  accompanied  fright.   There  was  a  slowing  of 
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th«  pulse  afterwards,  which  seems  to  correspond  to  the  fectJng 
of  relaxation  which  may  follow  fear. 

A  most  careful  recent  invet^tigation  is  that  of  H.  C.  Stevens 
in  his  article  on  the  plcthysmographic  study  of  attention.  He 
deterniini:«  the  volume  cbanges  and  measures  the  heart  rate 
from  the  plcthysmographic  curve, — a  practice  which  will  gen- 
erally do  very  well,  except  that  the  method  of  counting  the 
nnmber  of  pulse  beats  in  ten  seconds,  almost  invariably  tised, 
is  all  too  rough  and  meaningless. 

Visual,  auditory,  and  tactual  attention,  and  attention  to 
multiplication  were  studied.  Kor  visual  attention,  the  rate  of 
respiration  was  much  iucreased,  the  pulse  rate  did  not  change 
consiMcntly.  With  auditory  attention  the  pulse  rale  was  de- 
creased, the  respiratory  change  uneven.  Both  pulse  and 
respiration  were  flowed  for  tactual  stimuli.  The  results  with 
multtplicatiou  were  like  those  with  the  visual  K^oup.  and  the 
work  was  probably  thoufcht  of  visually.  The  most  marked 
re.Hult  in  all  attention  was  inhibited  breathing  and  decreased 
volume  of  the  arm. 

Such  variationit  of  the  results  with  the  sense  organ  concerned 
leads  the  writer  to  the  conclusion  that  the  changes  in  rate  of 
pulse  and  respiration  are  due  simply  to  the  process  of  sensa- 
tion, nut  to  the  attention  at  M.  And  to  be  connected  with 
this  is  the  statement  that  "every  sensor>'  stimulus  tends  to 
produce  a  fall  in  the  volume  of  the  arm." 

R.  Miillcr  has  puhlisbcd  an  article  in  which  he  criticises  the 
use  of  the  plethy:iimograph  for  psychological  purposes.  The 
paper  is  well  worth  reading;  bat  I  do  not  think  it  ueceasary  to 
review  it  nor  to  offer  any  reply,  as  I  have  recognized  in  an  even 
more  Ihoroughgoing  way  the  facts  that  he  urges. 

In  a  recent  book,  Hlcmentc  der  Psychodynamik,  Lchmatui 
gives  a  further  discussion  of  the  problem,  and  reports  some 
experimental  researches.  After  summarising  previous  results 
and  criticising  the  tridimensional  theory,  he  develop*  liis  theory 
of  feeiitin  in  cijnnection  with  Verworn's  theory  of  Biolonns.  If 
assimilation  -i-  dissimilation  =:  i,  tiic  pnychic  .state  is  agree- 
able, and  the  stronger;  the  greater  both  assimilation  and  di^m- 
ilation  are.  If  assimilation  -i-  dis.similaliou  <  i.  the  state  Ls  dis- 
agreeable. The  Biotonus  of  the  neurons  will  vary  with  the 
kind  as  well  as  the  strength  of  the  stimuli,  and  the  value  of 
dissimilation,  with  which  assimilation  -i-  dis.similatton  becomes 
less  than  i.  will  vary  with  different  conditions  of  the  organism. 
If  assimilation  -i-  dissimilation  <  i..  the  effect  will  be  to  inhibit 
other  processes,  and  so  the  vagus  centre.  ThiK  will  gm  an 
increased  heart  rate,  which  will  send  more  blood  to  the  brain, 
and  so  increase  the  as-simitation.  When  assimilation  ^  dis.-nRii' 
lation  ^^  I.,  the  vagus  centre  will  be  stimulated  and  so  the  heart 
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rate  decreased,  a  result  which  is  also  teleological  since  the 
heart  is  reUe%'ed  wheu  great  Sow  to  the  brain  is  not  needed. 
■'ThcfccJing-lone  is  the  psychical  indicator  of  Ihe  Biolonus  of 
the  acting  centre,  whose  bodily  effects  we  find  in  the  circula- 
tor>-  changes." 

la  the  experinieiital  work.  Lchmann  measures  also  the  trans- 
missioa  time  of  the  pul.se  waves,  3  method  which  is  HUKt^estive 
\mX  which  needs  a  more  thorough  treaiment.  He  finds  that 
DO  re*piiatory  waves  appear  in  the  normal  arm  \-olume  unless 
the  breathing  is  very  deep.  They  usually  appear  if  tlie  volume 
and  height  of  pulse  increase  n1x>vc  normal;  if  thc>-  occur  with 
quiet  breathing  and  uormal  height  of  pulse,  the  subject  is  either 
sleepy  or  depressed.  Of  especial  im]x>rlance  is  the  fact  that 
be  retracts  his  previous  statement  that  tbc  gradual  undulations 
in  the  volume  curve  are  due  to  vague  conscious  states.  He 
now  giants  that  there  miiy  be  such  waves  v^'ithout  a  correlate 
in  consciousness,  and  which  are,  he  thinks,  due  to  a  rhythm  in 
the  heart  rate.  He  denies  that  these  waves  aie  effective  in  the 
time  of  tranamiiision  of  the  pulse  wave,  which  means  that  they 
are  compensated  by  vasomotor  chauge.<i.  Bnt  there  are  yet 
longer  variations  in  the  transmission  time  which  are  in  the  same 
direction  in  the  carotid  and  radial  arteries  and  in  the  opposite 
direction  in  the  tibial,  so  that  the  two  compensate  each  other 
and  leave  no  trace  in  the  volume.  The  resnlts  are  to  me.  how- 
ever, far  from  convincing. 

■"Kvery  intense  mental  effort  of  con.siderable  duration  causes 
a  greater  frequcncyof  the  heart,  expansion  in  the  carotid,  which 
probably  continues  after  the  work  has  ceased,  and  also  constric- 
tion in  the  radial  aricry."  This  agrees  with  Berger's  state- 
ment that  concentration  of  the  attention  is  connected  with  in* 
creased  brain  volume  and  height  of  pulse,  which  lasts  antil 
after  the  end  of  the  work.  Yet  Lebmann  finds  that  Spannun^ 
and  exi>cctation  are  expressed  by  decreased  arm  volume  and 
small  pulse  which  depend  upon  a  constriction  in  the  radial 
artery:  and.  in  the  carotid,  no  circnlatton  changes  can  be  indi- 
cated  with  certainty,  which  he  connects  with  Berger's  asscr* 
tion  that  in  Spaytttung  there  is  no  change  in  the  brain  corve, 
neither  in  volume  nor  height  of  pulse. 

His  results  with  sleep  and  related  phenomena,  seem  to  me 
ver>-  uncertain:  I  leave  them  for  future  consideration. 

This  writer  finds  that  Ihe  characteristic  of  simple  agreeable 
feelings  is  the  cxpan.-sion  in  the  radial  and  the  carotid  ;  which 
agrees  with  Berger's  rcstilt  that  agreeable  processes  go  with  a 
decrease  in  brain  volume  atid  increase  in  the  height  of  the 
brain  pulse. 

To  his  former  restiUs  with  disagreeable  slates  he  adds  that 
tbey  are  accompanied  by  a  constriction  in  the  brain.     This  he 
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iafers  (rom  ihe  decreased  time  of  tntu&mtssicHi  of  tbe  poise  hi 
the  carotid,  whicb  continncs  after  the  heart  becomes  slower. 
Again  be  agrees  with  Berger'ssutemeut  that  "disagrecabiy 
toDcd  sensations  cause  aa  increase  in  brain  voloine  and  de- 
crease in  height  of  pulsations  in  the  brato,"  This  contraction 
of  br.-iin  vessels  and  decreased  beigbt  of  pulsations,  it  is  ex- 
plained, protects  against  a  too  rapid  dissimilation. 

The  Pskifhhkal  VoLruB  Cbangbs. 

The  first  experiments  were  designed  to  test  the  changes  in 
peripheral  volume  and  the  depth  of  breathing.  It  was,  at  first, 
thought  that  the  heart  rate  might  be  measured  &om  the  same 
cut\'es,  but  this  idea  was  soon  abandoned  for  reasons  to  be  dis- 
cussed later.  Three  forms  of  the  plethysmograph  vrere  nsed 
at  one  time  or  another  during  the  experimmts.  We  may  con- 
sider them  separately. 

Zimmcttnann's  modification  of  T^hmann's  plethynnir^rapb 
was  used  during  the  latter  ]>art  of  the  first  year's  work.  Wtulc 
thU  modiiicatioii  is  probably  inferior  to  Lehmaun's  original 
form,  there  arc  many  objections  to  the  use  of  cither  for  this 
purpose.  It  is  too  much  of  a  stimulus  to  the  subject,  involves 
too  much  preparation  on  his  part  and  may  eanly  become  posi- 
livcly  uncomfortable.  It  is  little  wonder  tfaat  Lchmann  ob- 
tained so  many  abnormal  results,  because  the  reactions  were 
preceded  by  n  state  of  3)^<iK>tAn^.  It  is  witb  great  difficnlty 
that  movcmcuts  are  eliminated.  Every  swing  of  the  arm  in 
brc-athing.  every  jomp,  every  contraction  of  tbe  muscles  of  the 
arm  is  almost  certain  to  be  directly  recorded  in  part  at  least. 
Again,  it  is  too  directly  affected  by  the  pulse  in  the  Large  blood 
vessels,  the  outflow  from  ihe  liirge  veins,  and,  relatively,  at 
Irast,  cannot  record  delicately  changes  of  volume  so  £ar  as  these 
are  due  to  constriction  or  dilation  of  the  small  arteries.  The 
results  obtained  by  Its  use  were  not  in  confiict  with  those  from 
the  other  instruments,  but  were  not  nearly  so  clear  or  certain. 
It  wax  iherefore  abandoned  in  favor  of  the  other  forms. 

It  will  be  oonvcnicnt  here  to  notice  a  change  made  in  record- 
ing the  curve  from  Lehmaun's  plethysmograph.  The  Marey 
tambour  is  probably  universally  used  for  this  purpose.  But  it 
is  also  very  unsatisfactory.  The  unequal  yielding  of  the  rub- 
ber at  the  sides  of  the  disk  in  response  to  the  motion  of  the 
lever,  the  variable  tension  of  the  rubber  at  diSEerent  heights  of 
the  curve  tend  inevitably  to  obscure  the  record.  For  this  rea- 
son a  piston  recorder  of  large  size  with  bard  rubber  plunger 
was  made  and  used  in  place  of  tbe  tambour.  A  much  more 
delicate  nsponse,  both  as  recording  the  long  waves  and  say 
reaction  to  stimuli  was  obtained  by  this  means. 

Tbe  next  plethysmograpb  to  be  considered  is  the  Hallion- 
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Comte,  an  air  plcthysmograph.  Objection  may  be  made  to 
this  instrument  in  ttiat  it  does  not  include  all  of  any  part  of 
the  body,  so  that  some  of  the  record  desired  may  be  lost;  and 
that,  if  it  is  used  on  the  hand,  the  subject  may  involuntarily 
squeeze  the  bulb,  particularly  at  the  time  of  a  shock,  and  thus 
obscnre  the  result.  These  abrupt  movements,  however,  may 
in  general  be  easily  distinguished  from  other  changes.  The 
apparatus  is  useful  when  the  pnlse  in  the  finger  alone  is  not 
sufficient  to  give  a  fairly  large  record,  as  is  often  the  ca.se  with 
women,  aud  was  retained  for  this  purpose.  It  was  also  used 
for  the  peripheral  pulse  later  when  the  brain  and  haud  (or 
foot)  curves  were  taken  side  by  side.  For  it  is  the  most  con- 
venient form  available  in  taking  a  long  record,  as  was  done 
particularly  in  work  on  sleep.  It  was  always  used  with  a 
moderate  sized  piston -recorder  with  plaster  of  Paris  plunger. 
When  so  combined,  it  is  the  most  delicate  apparatus  we  know 
for  studying  the  vasomotor  waves. 

We  come  lastly  to  the  finger  plcthysmograph,  described  by 
I/Habard  and  Pillsbury  iu  the  American  Journal  0/  Phyihlogy, 
Vol.  III.  This  is  altogether  ihc  most  satisfactory  when  it  can 
be  used.  It  is  easily  and  comfortably  operated.  It  reports 
changes  which  arc  probably  as  nearly  vasomotor  as  one  can 
obtain.  Movement  of  the  arm  affects  it  comparatively  little. 
It  was  always  used  with  the  most  delicate  piston  recorders,  in- 
deed the  tambour  mil  write  practically  no  tracing  with  it. 
Wh«a  so  adjusted,  the  apparatus  requires  more  care  from  the 
operator,  particularly  in  attending  to  the  recorder,  but  requires 
less  from  the  subject,  and  is  excellently  adapted  to  the  task  in 
baud.  Instead  of  warm  water  in  the  outer  cylinder,  a  towel 
was  generally  spread  over  hand  and  plethysinoKraph  ifae- 
cessary.  As  a  result,  the  air  in  the  inner  cyiiudcr  was  some- 
times growing  slightly  warmer  during  the  first  tests  and  causing 
a  slow  rise  of  the  needle.  But  in  almost  no  case  was  this  large 
enough  to  interfere  with  an  accurate  reading  of  the  result  if  a 
reasonably  long  curve  was  taken. 

It  must  be  confessed  that  there  is  one  objeclion  to  this 
arrangement:  the  tracing  is  often  very  faint.  The  pressure  of 
the  needle  of  the  recorder  npon  the  drum  must  be  so  light  that 
the  mark  is  often  uot  heavy  enough.  It  can  be  seen  easily 
if  the  records  themselves  are  studied,  but  cannot  be  published 
except  at  considerable  expense.  For  this  reason,  I  shall  select 
comparatively  few  curves  for  reproduction,  and  in  fact  mainly 
those  illustrniing  agreeable  aud  exciting  conditions,  the  most 
disputed  reactions.  This,  however,  can  be  no  great  deficiency, 
tioce  the  whole  story  is  practically  told  by  tliese  few,  and  since 
I  have  studied  with  special  care  any  car\-es  thai  might  pos- 
sibly be  interpreted  as  the  rever.se  of  the  correlation   found. 


S»ARD  : 

Of  the  breithing  record  there  is  little  to  be  said.  A  Stun- 
OCT  paeumograpb  was  uaed  oil  the  chest  and  connected!  to  a 
Harey  tainlx>Hr  by  rubber  tubing.  The  intention  was  to 
sbow  the  changes  in  amplitude  of  chest  breathing  alone. 
This  is,  to  be  sure,  iuadequate  to  test  a  possible  finer  cor- 
relation Ijctwcen  breath  changes  and  menial  process,  since 
wc  should,  for  this  purpose,  know  the  tola!  amount  of  breath- 
ing in  both  chmt  and  abdomen;  but  it  is  sufficient  to  detect 
any  changes  that  might  materially  influence  the  circnlatioo. 
The  variations  in  rale,  like  lliose  of  heart  rate,  were  measured 
by  more  accurate  methods  in  later  experiments. 

The  kymograph  used  in  the  earlier  experiineiits  was  one 
made  by  the  Chicago  Laboratory  and  Supply  Co.  That  used 
mostly  after  the  first  six  months  was  the  Zinimermann  pattern 
with  Bering's  slide.  Along  with  the  piston  recorder  writing 
the  pnUte  and  the  Marey  tambour  tracing  the  breathing  wave, 
and  ju>t  uhovc  the  latter,  a  magnetic  indicator  was  used  to  mark 
the  lime  at  which  stimuli  were  given.  Above  this  was  a  time 
marker  recording  seconds  in  the  first  experiraenis,  but  this  was 
oTno  importanct:  afteril  was  decided  that  the  heart  and  breath 
rate  mu^t  be  studied  in  another  way. 

Among  the  stimuli  u^d  at  one  time  or  another  during  the 
experiments  were  agreeable  ami  disagreeable  smells,  agreeable 
and  disagreeable  tastes,  colored  lights,  deep  and  .shrill  whis- 
tles, chords  or  discords  on  tuning  forks,  music  on  stringed 
iustruntents  (the  violin  and  the  zither),  noises,  attention  to 
counting  marks  or  a  minimal  sound,  to  a  toucli  or  to  a  molti- 
pHeation,  recalling  of  emotional  experi«iK»,  listeomg  to  amus- 
ing rending,  etc. 

The  arrangement  in  the  first  experiments  was  as  foUows: 
The  finger  plethysniograph  was  suspended  at  a  convenient 
height  from  thi.-  floor  by  the  side  of  a  table.  On  this  table 
were  the  kymograph,  the  rotating  standard  holding  the  record- 
ing appaTaiiis,  the  syringe  and  itsattachmcntsuscd  to  adjust  the 
level  of  the  recorder  ne^le,  the  electric  key  connected  with  the 
indicator,  and  part  of  the  phials  containing  smell  stimuli.  On  a 
stand  near  the  operator,  a.1  be  stood  facing  the  kymograph,  were 
the  tuning  forks  and  other  objects  needed  to  gi\-e  the  stimuli. 
The  subject  sat  in  a  comfortable  position  iKXt  the  plethysmo- 
graph;  his  arm  restetl  in  the  swing  and  his  eyes  were  closed 
excqit  when  he  was  told  to  o{K.-n  them  to  coaut  marks,  etc 
The  second  finger  was  generally  used  in  the  pletb)*3iiiognpfa. 
The  room  was  quiet. 

After  the  apparatus  was  adjusted  so  that  all  parts  were  work- 
ing satisfactorily,  a  normal  record  was  run  for  some  time,  a 
stimulus  was  then  given,  after  which  time  was  allowed  for  re> 
covcry,  the  kymograph  was  stopped,  the  stopcock  turned  and 
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the  subject  asked  to  give  his  introspection.  This  was  wrillen 
down  and  numbered  to  correspond  with  a  number  on  the  record. 
The  indicator  circuit  was  closed  at  approxitaately  the  time  at 
which  the  stimulus  was  applied,  although  it  was  sometimes 
impossibli:  for  the  operator  to  do  this  exactly. 

In  the  later  experiments  ihe  subject  and  operator  were  In 
different  rooms.  Both  were  dark  rooms,  that  in  which  the  sub- 
ject sat  was  closed  securely  so  that  no  light  was  visible  except 
when  an  electric  lamp  was  burning.  The  subject  oonld  hear 
practically  nothing  of  (be  movements  of  the  operator.  The 
plcthysmograph  was  suspended  near  the  wall  aud  beside  a  table. 
There  was  a  hole  leading  through  the  wall  lo  the  other  room. 
Through  this  hole  passed  the  tubes  from  the  plethysmograph 


and  pueumo}|;raph  to  the  recording  apparatus  which  stood  on  ft  I 
table  next  the  wait.  Through  this  also  passed  electric  wires  I 
for  si^al  keys,  tubes  attached  to  the  whistles  so  that  the  ope-  I 
rator  could  blow  them  at  any  lime,  and  wires  for  two  electric  I 
lights.     What   space  was  left   through  the   hole  was  Ughtly  | 


packed  with  cloth.  The  electric  lights  were  turned  on  or  off 
from  the  operator's  room.  Tbey  were  hung  near  Ihe  wall  in 
front  of  the  subject.  Colored  bulbs  were  made  and  used  in 
them.  The  colors  were  red,  yellow,  green,  blue,  and  violet, 
as  well  as  the  usual  white.  So  the  subject  could  be  exposed 
to  any  of  these  lights  or  left  in  total  darkness.  A  sigual  could 
also  be  easily  given  for  any  kind  of  mental  work.  The  taking 
of  the  record  and  the  introspections  were  analogous  to  the  pro- 
cedure in  the  first  e  x  peri  men  l.t. 

The  subjects  for  these  experiments  were  Professor  Pillsbury, 
Mr.  Wright,  a  graduate  student;  Mr.  Bayley,  Miss  Udell,  and 
Miss  Killen — senior  students;  and  the  writer.  Professor  Hills- 
burj",  Mr.  Wright,  and  Mr.  Bayley  served  for  most  of  the 
work.  In  about  two  hundred  of  the  earliest  experiments 
made,  the  introspections  are  insufficient  to  classify  the  expe- 
rience accurately  in  the  three  directions  of  feeling.  It  was 
more  or  less  a  training  period.  The  results  obtained  may  be 
reviewed  very  briefly.  And.  in  the  first  place,  it  may  be  noted 
that  here,  as  in  the  later  experiments,  many  tests  gave  uo 
determinable  resnlt.  Nor  is  this  due  to  any  fault  of  the  appa- 
ratus, for  undulations,  and  other  changes  when  they  occurred, 
were  recorded  more  delicately  than  is  usually  the  case.  There 
was  almost  always  some  undulation,  and  the  reaction  was  sim- 
ply too  weak  to  be  dlstingutsbed  Horn  it.  In  truth  this  same 
fact  was  found  with  the  Lchmann  plethysmograph.  Nor  were 
the  subjects  in  a  state  of  strain;  thepulse  was  normal,  showing 
nothing  of  the  constricted  character  it  does  during  strain. 
And  it  might  be  an  agreeable  or  a  disagreeable  experience 
which  gave  no  response.     A  stimulus  docs  not  necessarily  give 
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a  definite  reaction.  All  tests  tbat  cotild  reasonably  be  inter- 
preted :is  giving  either  rise  or  fall  of  voliiine  were  selected,  tbe 
others  ueglcctcd  as  dctcrmimng  nothing.  Those  also  were 
omitted  which  were  iiitrospectively  unsuccessful  or  mcaniDK- 
Icss;  and  of  th««  there  was  «  considerable  nuinl>er  when  the 
more  accurate  iuuospcctions  were  required. 

As  illustration  of  a  teat  which  ^ves  no  defiuite  rise  or  fall  of 
volume,  wc  may  give  Chart  W  31-  (PI.  1.)  The  stimulus  waa 
«  chord,  discord,  and  chord  in  succession.  There  was  a  marked 
change  in  the  tircath;  the  whole  pulse  curve  is  &lonly  rising 
with  the  wanning  of  the  air  in  the  lubes,  but  shows  no  deter- 
minable reaction  to  the  stimuli.  The  vasomotor  wave  lieFc  is 
not  so  large  as  is  often  found.  Like  phenomena  may  be  obtained 
with  simple  or  complex  stimuli. 

Sunimxriein^  roughly  the  results  of  these  preliminary  ex- 
periments, wc  iind  that  uinetceu  agreeable  stimuli  gave  a  fall  of 
volume  distinctly,  while  four  gave  a  possible  rise.  Fifteen  dis- 
Bgrocable  stimuli  gave  a  distinct  fall,  and  two  a  pottaihie  rise. 
Four  shocks  and  five  attentions  to  a  touch  scusation  were  ac- 
companied by  a  fa]].  There  was  a  fall  with  several  cases  <^ 
strain  of  expectation.  One  agreeable  smelt  (alls  apiiarentijr 
upiin  a  Traube-Hefiug  wave,  and  in  tbe  same  record  is  a  dis- 
agreeable smell  accompanying  at  least  as  prutninent  a  wave. 
The  same  is  true  of  two  chords  and  a  discoid.  Only  one  Ti« 
sceui.i  to  tie  due  to  the  .-^titnulns.  and  this  is  with  an  agreeable 
smell  which  has  led  to  deep  breathing,  the  rise  is  apjiarectly 
only  a  short  eSect  of  the  brealhiiig,  and  is  followed   by  a  fait 

Tuniing  now  to  the  records  with  which  more  careful  intro- 
spections were  taken,  I  shall  desciibe  a  few  typical  cases. 

W  166.  Multiplying.  Tbe  work  wb»  don«  easily,  with  some  e0ert, 
but  no  coiifubiou.  Subject  pictured  tbe  numlx^r  Kod  the  ic&nlt.  He 
*liftco»rri'U  h  liltlr  ml*lHkc  just  Bt  llie  *Qit  *nrj  tbat  c«u»ni  a  mnmcD- 
taiy  uuplcasmitueiii,  but  only  n  little  and  tbit  acar  the  end.  Straia 
«•■  pTBCticntty  the  only  feelint;  ptYicni.  The  valamc  curve  «s  •  whole 
wa»  Riowly  tislnx,  tile  ell«ct  of  tbe  fttiaiulna  wsa  a  (all  with  Rinallcr 
patse.  Due  to  tbe  dUpUccmcnt  of  tba  recorder  needle  in  it*  arc.  tb« 
whole  pulse  cuiTc  should  be  moTcd  baclc  nomcwbBt;  mc*i  arc  meat 
■bow»  tbe  IkII  btK""  about  two  pulse  bealf  nflcr  Uic  miinnlutwu 
Kiven.  The  breathing  was  slightly  de«p«aetl.  Tbe  aulnect  ratted  bi< 
finger  ■  little  to  tudicatc  where  the  work  nos  done.     (PI.  i.) 

W  167.  The  stiniutuii  waa  as*kii  tutiltitttyitit;.  and  the  conditioai 
piaclioally  ibi;  Ramr  hs  in  W  166.  except  tlial  the  wutk  required  a  lit- 
tle more  cfiort.  The  brenth  was  not  macb  changed,  somewhat  illal- 
lower.     The  volume  decitaied.     (PI.  1.) 

B  ao.  Tbe  subject  was  asked  to  attend  to  a  faint  walcb  tiek,  to  get, 
if  posiiblc.  the  uitcntion  wave.  The  cocditton  was  one  oE  nttaiin  only. 
Tbe  piitte  bad  just  about  recovered  from  a  ptcviaus  (all.  tbe  rctnlt  oj 
tbe  work  wbb  fall  of  roluoie  with  lower  pulM.  tludulationi  were 
prciient  in  tbe  pulse  during  the  slimiiln*  period,  breath  warea  before 
the  stimulus  and  lit  Ibc  iHtlcr  part  of  It-  The  volume  roM  with  the 
fceliUK  "f  lelHxaiiou  afterwards.  The  breatbiug  waa  di«tlt>Ctly  shal- 
lower during  the  stimulus.     (PI.  t.) 
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W  104.  TbestimuliK  wit«CRil>oii-dJ-tuIphidc.  l)liiR)(rc«abI«',  oopar* 
llcular  Rlralii  of  »ttFDt:OQ,  nor  excllcnivnl.  aoi  <.\t\ne-i9ion.  Tbi?  result 
wHSk  full  of  volume,  tnsmilrt  puUe,  >ud  iiibtbitcd  bicatbing.    (PI.  i.) 

S  S3.  Oil  of  viiilet.  An  nKreeabSc  Mniutioii  with  no  particular 
•Irain  of  aclcution  AQtl  no  cxcllemeiit.  Subject  iu  peihaps  a  little 
•traia  beforv.  The  marlc  wai  prcMcil  ■  little  early.  Tbc  result  i»  m 
fall  of  volume  with  miinllci  pulse.     (PI.  a.) 

W  89.  CatiipboT  folloHci)  Of  cimiamon.  Bt>tb  agtcesbte,  perbap« 
a  little  ezcitemeat.  did  not  want  either  to  ce«*e.  Again  tbe  result  i»  ■ 
fall  of  Tolumc.     Tbe  breatbtog  was*  little  deeper  at  fliat.     (PI.  a.} 

B  9.  (Tbc  curve  t*  not  reproduoad.)  Clnnftuioo.  It  w««  auuounc«d 
to  Ibe  aiibject  at  (a)  that  cinnamon  would  be  giveu.  The  aracll  was 
given  at  (b).  The  breathing  was  somewhat  deeper  after  Ibe  an  tio  mice- 
men  t  uuiil  tbc  smell  wa*  reutovcd.  The  piihe  curve  wasalowly  rising 
on  sccouut  of  the  increasiug  temperature  in  the  tubes.  Tbe  stituulu* 
caused  a  (all  of  Tolume  and   somewhat  smaller  pulse. 

P  la^.  The  stimulus  was  a  violet  llgltc.  II  was  aicrecahlo  and  a  sort 
of  weird,  little  exciting  li^ht.  There  was  marked  ilepression  when  it 
WIS  turned  off.  So  iheaucceaiiou  wo*  an  agreeable  ciciteini-tit,  fol- 
lowed hj  a  depression,  tbe  latter  perhaps  ili^htl}'  disagroeahle.  The 
marker  current  was  broken  a  little  too  quickly  as  the  operator  had  to 
move  a  little  to  lain  off  the  light  after  breaking  [he  indicator  circuit. 
There  wasa  fall  with  sm-iller  pulse  beat  hoth  nt  lb«  appearaiicc  and 
disappearanctiof  the  light.  ThehTeatbiogwasai-arcelychanged.  (P1-4-) 

P  145.     This  record  was  taken  with  the  ilnl lion. Com le  plelb^rsmo- 

?;raph.  The  tiimulns  whs  a  violet  light.  It  was  agreeable  and  *rou»> 
Dg.  although  the  arousing  effect  was  not  so  Kreat  as  with  tbe  white 
tight.  The  breathing  wasa  little  deepened.  There  was  a  preliminarv 
rise  followed  by  a  fall.  Tbia  wnt  one  of  the  very  few  lines  obtained. 
Audit  may  well  be  only  a  somewhat  larg*''  Traubc-Hering  wave,  ■ 
Iclnd  of  appearance  which  quite  often  occurs  in  on  indifferent  condi- 
ditioa  at  tut/i  oi  in  deefi  sUffi.    (PI.  a.) 

8  17.  The  stimulus  was  the  major  triad  C,  B,  G.  There  was  no 
suipiise,  the  stimulus  having  been  announced  iust  before.  It  was 
distinctly  plcAxant.  possibly  a  little  mousing.  No  especial  slrain  of 
attrution.  The  hicutbiug  vim  not  clitin||;ed  uuiloruilv.  Tbe  volume 
curve  had  been  oriificially  dropped  a  little  before  thcstimnlus,  to  bring 
tbe  needle  more  nearly  to  a  lercl  position.  The  AtimalM*  cauvsl  fall 
of  volume  with  lower  pulse.  There  was  some  breathiag  aud  Traube- 
Hering  wave  nil  through.    |,P1.  3.) 

W  87.  (The  record  la  uot  rcproiiaccd.)  Tbe  stimnlns  was  again 
the  major  triad,  tamed  to  a  discord  ia  the  middle,  then  major  triad 
again  at  the  last.  The  discord  was  practically  indifierent,  tne  triad 
agreeable.  Little  surprise.  Tbe  volume  fell  during  the  first  son ad- 
ingof  Ibe  triad,  while  the  (ecliug  was  little  more  than  agreeable. 

B  6  S.  This  is  a  curve  taken  white  the  subject  was  llsteninfj  to 
tnosic  by  Sousa's  band.  The  feeling  was  agreeable  and  stimulating. 
This  give*  a  decided  fall  iu  tbe  volume,  with  stnaUer  pulse.  The 
Tiaabe -tiering  wave  shows  all  through.     (PI.  ,1.) 

W  t6.  The  stimulus  was  tbe  major  triad.  It  gave  a  decided  start, 
the  tones  were  pleasant.  With  Ibe  tendency  of  the  tones  to  be  felt  as 
pleaaant  and  of  the  surprise  to  make  the  whole  unplcatant,  it  Is  liu- 
possible  to  say  that  this  was  more  than  a  state  of  excitement.  Indeed 
thU  aeenu  to  be  about  the  only  way  to  get  excitement  unmarked  by  a 
particular  agreeable  or  disagreeable  tone.-— to  hare  both  agrccableneaa 
and  disagreea  bleu  ess  so  suggested  that  one  caunot  »ttj  the  feeling  it  to 
be  called  cither.  The  result  was  a  fall  of  volume  with  lower  pulse- 
There  was,  of  course,  some  attention,  but  no  marked  sttaiB,    (F).  ).) 
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W96.  AgMB  C,  B,  G  if  the  Mimulus.  A  imrpriM,  *uA  not  c«pf 
ci«lly  Rgrccable.  Pfob»bIy  lUtle  mote  prcMut  tlmn  come  escttenwttt. 
Tbe  volame  fatU  with  »mall»  patsc.     (PI.  3.) 

B  58.  Tbe  violcl  U^bt  vat  ou  from  tbe  (Urt  iiad  was  turacd  oS  ■! 
tbe  mkrh.  TbU  gBve  rise  to  h  dcpretaing,  "cloaiii};  in"  fpelioir,— ■ 
Bomewhat  diaagrcealiie  <!«piesMoa.  Tbe  Tolnme  lell  for  >  short  titM. 
Tbe  brcalb  w*vc  in  tbe  voloroc  «bowR  (hnxiKboul.  Tbe  aub)vcl  «m 
intMtly  resting  bclofe.     (Pt.  3.) 

Pill.  Tbe  ilimulDs  wtu  ao  aneKpcctcd  ooiae.  The  ■nb)cctinu 
atartlcd.  Tbe  experience  vat  iU«ij{rccaMe  itnil  eieixiag,  pcrbap* 
spDiF  atraitt  laler.    Tlic  (all  of  volume  was  matkeil.    (PI.  3.) 

B  18.  Noise.  Sbock  which  lasted  bIidoiI  all  thtonsb.  a  •ente  of 
diMK'ccablc  excitcmeiit  and  itiain  r«iu1tin|;.  Tfacrc  la  a  tcmpormt; 
cbeck  In  Ibr  btc«tbiDK '.  a  auKgcMlon  ol  rise  in  the  volume  cnrve  l«it 
pieceJing  the  moiked  (nil.  In  tbiscHse  tbe  rix  may  be  ao  mote  tiiao 
a  broken  bicatb  wave,  but  we  shall  sec  later  a  meaatnic  which  aach  a 
rite  iiiixbt  bitvc.  It  f*  worth  iioti'ij:  here,  however,  that  there  It  odea 
no  suggeitioD  u(  it  io  the  trbock  tracioES  from  tbe  finger  pletbyiiiK}- 
)[rapb.  The  breath  varc  in  tbe  normal  pulse  i*  crushed  out  in  tbe 
reaction.  It  tbould  be  Rtated  tliRt  tbiK  aubjecl  alnio«l  always  abo** 
more  or  leas  breath  wjtc  in  the  pulic,  althoagh  under  no  strain  01 
abnornml  mootl.  Different  pcraoii*  sbow  (^eat  variations  in  this 
reaped.    (P1--1-) 

It  is  tiselesg  to  reproduce  more  of  Uie  reiitilts  here,  cspedaU; 
as  almost  ever>-  condiltoti  will  be  illostntcd  later  in  studj-ing 
the  changes  in  peripheral  and  cerebral  circulation.  I  shall 
pass  now  to  a  iTeaiment  in  tabular  form. 

Those  cases  were  omitted  which  showed  no  delenntnabk 
reaction,  as  well  as  those  which  cotild  not.  on  the  hiasis  of  the 
Inttospt.'Ctions.  be  classified.  About  one  hundred  and  fifty  were 
thus  retained  ont  of  four  hundred  and  fifty  experiments  made. 
To  tabulate  the  results,  columns  were  ruled  upon  blnnlc  paper 
for  the  following  headings  and  in  the  order  given:  Number  of 
the  Kxpcriineut,  Stimulus.  Introspection  of  Conscious  Condi- 
tion, Volume  Change.  Wave  in  Volnme.  Height  of  Pulse. 
Depth  of  Breathing.  Remarks.  Each  of  the  osaUe  results  was 
then  carefully  studied  and  recorded  under  each  heading.  Tbe 
introspection  was  analyzed  and  stated  in  terms  of  agreea- 
bleness-disagreeableuess,  strain -relax  at  ion,  excitetnent-d«pres- 
^on.  In  the  volume  column,  C  is  used  for  fall,  K  for  rise  and 
Sr  a  secondary  rise  which  quickly  changes  to  a  fall  of  volume. 
Under  the  heading  '"Wave  in  Volnme,"  B  is  used  for  breath 
wave  and  T,  H.  for  the  Traube-Hering  wave,  or  perhaps  better 
called  Mayer  wave,  -f-  b  "present"  and  " — "  absent  in  tbe 
succession  normal,  reaction,  recovery.  When  cither  period  Is 
not  long  enough  to  determine  the  character  of  the  wave  a  "o" 
is  entered  in  its  position.  ±  signifies  a  stronger  wave  and  X 
a  much  stronger  wave  than  is  found  in  another  period  marked 

by  a  -|-.     A iu  the  wave  column  means  that  there  is  no 

wave  that  can  be  followed.  In  another  column  it  signifies 
"no  change."  These  abbreviations  will  also  be  used  to  tabu- 
late the  heart  and  breathing  rate  changes  later. 
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I  shall  now  f^ive  a  few  of  the  detailed  analyses  tn  the  follow* 
inft  table  (Table  I). 
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The  expression  "Drawing  on  face"  means  that  a  fijture  was 
drawn  which  the  subject  should  try  to  recognize.  The  stimulus 
in  B  79  was  by  snggcstiug  a  very  sorrowful  event  in  the  sub- 
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ject's  experience.     It  will  be  uoticed  that  P  round  a  bloe  light 
more  exciting  than  (Icpressing, 

We  may  now  sunimarizc  the  volume  changes  as  follows, 
having  rcgaid  to  all  the  renulu  retained  a*!  of  value.  Twenty- 
two  cases  of  stiain  gave  a  fall  of  volume.  Relaxation  gave  a 
rise.  There  may  be  a  temporary  fall  at  the  first  moment  of 
relaxation.  Eleven  ca»es  prooouoced  ilistiDctly  agreeable  with 
no  other  lecUng  to  be  noted  gave  fall  of  volume,  generally 
quite  niiirked.  Five  agreeable  gave  a  preliminary  rise  followed 
by  a  fall,  in  three  of  which  the  fall  was  much  more  marked 
than  ihe  rise.  There  was  a  rise  with  two  others.  Eighteen 
HgrceaWy  exciting  caused  a  fall,  and  one  a  prelimimiry  rise  fol- 
lowed by  a  fall.  (P  145.)  Eight  merely  disagreeable  gave  a 
fall  and  nne  a  ri.se.  Five  caseit  of  excitement  were  accomra- 
nicd  by  constriction.  There  was  a  fall  with  two  depressmg 
and  four  rather  disagreeably  depressing.  Over  fifty  cur\"e3, 
mixtnrcs  of  disagreeableness,  excitement,  and  strain  in  nearly 
all  proportions, — all  gave  a  fall  of  volume,  generally  very  large. 
Two  indifferent  stimuli  cau.sed  a  rise  by  comparative  relaxa- 
tion from  a  preceding  strain. 

It  will  be  seen  that  the  reaction  is  almost  universally  a  de- 
crease of  the  volnmc.  It  is  pn^bable  that  none  of  the  rises 
were  due  directly  to  the  stimulus.  Six  of  those  with  agreea- 
ble coiidltiouH  were  with  smelU  in  which  the  amplitude  of 
breathing  is  always  more  or  less,  generally  greatly,  increased. 
The  first  effect  of  deeper  breathing  is  always  a  temporary 
rise.  The  other  rise  with  ngreeablcnexii  comes  when  the  sub- 
ject had  been  thinking  intently  upon  another  problem  just 
before,  and  the  stimulus,  a  chord,  cornea  a.s  a  comparative 
relaxation.  The  rise  with  agreable  excitement  we  have  al- 
ready .seen  is  probably  a  Traube-Heriug  wave,  and  that  with 
disagrceableneSR  is  about  like  it. 

The  importance  of  the  Tiaube-Hering  wave  in  confusing 
results  i.t  not  generally  appreciated.  It  i.s  present  in  the 
charts  published  in  the  literature  more  than  is  usually  rec- 
ognized. There  is  probably  no  time  when  some  considerable 
trace  of  it  may  not  be  obtained  with  fairly  delicate  apparatosL 
Far  from  being  absent  in  deep  sleep,  it  is  more  important  then 
than  in  an  indifferent  waking  Mate.  It'  is  often  very  promi- 
nent in  sleep  when  the  subject  can  remember  of  no  dream 
even  if  waked  immediately.  I  have  easily  traced  it  through 
several  hours  of  deep  sleep  with  practically  continuous  records, 
in  fact  through  the  whole  night's  rest.  To  be  sure,  it  is  often 
more  prominent  lu  the  volume  in  a  condition  of  drowsiness, 
particularly  just  before  sleep,  but  not  so  marked  after  a  long 
sleep.  Even  then  it  may  not  be  so  promiueut  iu  the  other  func* 
tions  and  sometimes  the  largest  waves  are  found  in  sleep.     ItU 


OSOAKIC  CaANOBS  ATTD   PBRLIKO. 


539 


not  due  to  vague  conscious  states,  but  is  a  physiological  rhythm 
probably  of  the  vasomotor  centres  sud  fjecondarily  modified  by 
a  rhythm  iu  the  heart  rate. 

The  Mze  of  the  pulse  in  these  curves  always  decresses  with 
fall  of  volume  and  fncrea.ses  with  ri»e  of  volume.  This,  of 
course,  makes  no  test  of  the  changes  io  the  heart  beat  directly, 
— the  vasomotor  changes  lend  to  obscure  any  variatton.>  Ju  the 
force  of  the  heart  action  itself. 

On  many  of  the  records,  the  waves  iu  the  volume  were  uot 
marked  enou)i;h  to  determine  their  changes.  The  only  cor- 
relations that  could  be  worked  out  are  as  follows:  With  strain 
(close  attention)  there  is  a  tendency  to  crash  out  the  breath 
wave,  and  perhapsabotosomeextent  with  disagreeable  smells. 
The  Traube-Heriog  waves  tend  to  become  somewhat  less  with 
disagreeably  exciting  (five  decreased,  to  twelve  unchanged) 
and  with  agreeable  and  agreeably  exciting  stimuli. 

A  study  of  the  results  under  the  heading  "Depth  of  breath- 
ing' ■  showed  s"me  points  of  importance,  all  of  them,  however, 
more  or  less  common  place.  Agreeable  smells  deepen  the  breath* 
ingand  disagreeable .-tnddisagreM.-.ibIy  exciting  make  it  shallow, 
A  di-sagreeablyexciling  sound  or  a  noise  tends  to  deepcu  breath- 
ing aud  often  makes  it  irregular  als^.  Agreeably  exciting  stimuli 
at  least  as  often  increase  as  decrease  the  depth.  Attention  to 
multiplying  or  similar  work  gives  a  decrease  more  often  than 
an  increase,  but  the  decrease  is  comparatively  small.  By  all 
means  the  most  marked  lessening  is  with  attention  to  sensory 
stimuli,  OS  in  counting  marks  or  listening  to  a  Uminal  Monnd. 

A  phenomenon  of  some  imjiortancc  for  a  thcoryof  agreeable- 
ness  disagrecablcness  is  the  effect  of  an  abrupt  stop.  Subjects 
often  slated  that  the  -snddcn  mnftling  of  the  tuning  forks  left 
them  "in  the  air,"  lost  for  a  moment.  This  is  much  more 
marked  if  an  agreeable  chord  is  stopped  suddenly  than  if  we 
are  dealing  with  a  disagreeable  discord,  although  there  is  no 
thought  iu  either  case  of  "wanting  to  stop  it,"  A  sudden  in- 
terruption of  a  simple  agreeable  experience  seems  to  be  more 
felt  as  a  change,  a  shock,  than  a  like  interruption  of  a  disagree- 
able, and  in  two  or  three  cases  a  noticeable  &11  of  volume 
acaimpanicd  this  shock  with  thcinterrnptcd  chord. 

The  only  instances  which  gave  a  rise  of  volume  that  seemed 
to  be  due  directly  to  the  stimulus  conditions  were  with  atten- 
tion to  the  member  in  the  plethysmograph.  the  finger,  tocount 
the  pulse  and  note  any  other  sensations  that  may  come  from  it. 
The  Condition  is  one  of  strain  only,  There  ishcre,  too,  a  ten- 
dency to  constriction,  but  also  apparently  a  tendency  whicli 
may  cause  the  volume  with  or  without  a  temporary  fall  to  rise 
with  increased  height  of  pulse  considerably  above  the  normal 
and  remain  there  nntil  attention  changes.     The  breathing  and 
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probably  bcart  rate  changes  are  tbc  same  as  with  tactoal  attco- 
tioti  generally.     The  following  iustauce  may  be  given. 

B  65.  Attention  to  finger.  No  particular  sarprise,  a  little 
when  asked  to  cease  attending.  Some  difficalty  was  experi- 
enced to  pat  attention  on  tlie  finger.  There  U  a  preliminary 
fall  followed  by  a  mori:  marked  rise,  with  a  return  to  normal 
afterward.  The  depth  of  breathing  is  somewhat  decreased. 
(PI.  4.)     Four  cases  gave  a  rise  without  previous  constriction. 

The  Volume  op  thb  Braik  and  op  thh  Prriphhby. 

The  subject  for  these  experiments  was  a  young  man.  Carl 
Jahuke.  a  laborer  of  fully  average  intelligence.  About  two 
and  one-half  years  before  tins  work  was  begun  he  met  with  an 
accident  which  necessitated  removal  of  a  piece  of  the  skull, 
roughly  eight  by  six  cms.  in  area  on  the  right  side  of  the  head 
near  the  Rolandic  region.  Motor  control  in  the  left  forearm 
was  iujured  for  a  time.  The  wound  bad  healed  well  and  the 
patient  had  worked  tn  Ann  Arbor  ox'cr  two  years  wiihuul  in- 
convenience. The  hair  is  rather  thinner  on  the  scalp  covering 
the  opening,  and  there  1.4  a  conitiderable  dip  or  hollow  at  that 
place.  The  scalp  forming  the  fioor  of  this  dip  can  be  felt  to 
pulsate. 

The  peripheral  volume  was  taken  from  the  hand  Jn  all  the 
experiments  on  waking  reactions  to  stimuli.  A  Hallion-Comte 
plethysmograph  was  used  and  connected  to  a  piston  recorder. 
The  breath  was  recorded  n*ith  pneamograph  an<l  Marcy  tam- 
bour as  before.  To  get  the  change  in  volume  of  the  brain,  the 
capsule  of  a  taml>oiir  was  taken  and  the  top  covered  with  thin 
Tul>t>cr.  A  piece  of  cork  cut  to  fit  tbc  dip  over  the  trephine 
was  fastened  to  this  rubber  by  means  of  beeswax.  A  strong 
cloth  bandage  was  then  tied  lirmly  around  the  head,  covering 
the  forehead  and  the  occipital  protuberance.  From  this  anoth- 
er broad  bandage  was  passed  ovi^r  the  trephine  to  the  opposite 
side.  The  hair  was  parted  away  from  the  dip  (shaving  the 
head  was  entirely  unnecessary),  the  capsule  inverted  and  the 
rounded  cork  placed  111  the  cavity.  This  done,  the  broad  lop 
bandage  was  pulled  firmly  but  not  too  forcefully  down  upon  the 
instrnmeni  and  lied.  The  capsule  was  then  connected  by  a 
flexible  rubber  tube  to  a  delicate  piston  recorder.  The  kymo- 
graph employed  inmost  of  the  work  was  the  Zimmermanu  model 
mentioned  above,  and  in  a  large  part  a  long  extension  paper 
was  used. 

The  subject  was  always  in  one  dark  room  and  the  recording 
apparatus  in  the  other  as  before.  In  the  experiments  here  re- 
ported he  was  comfortably  seated  at  a  table  next  the  wall. 
The  .<stimnli  ^iveu  were  like  those  used  in  studying  the  volume 
changes  described  above,  and,  in  addition,  a  secondary  current 
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in  several  tests,  passed  througb  the  free  hand  of  the  sub- 
ject. An  exposed  wire  was,  in  these  cases,  employed  foroae 
electrode.  This  caused  strong  cutaneous  pain  with  very  little, 
generally  no,  contraction  of  the  muM:le6  of  the  b&nd  and  arm. 
Atiolher  person  usually  assisted  me  in  giving  many  of  tlie 
stimuli. 

The  introspections  were  taken  as  before.  The  subject  wa.i 
asked  to  describe  bis  expericwce  as  fully  as  possible.  He,  of 
course,  knew  notliingof  the  tridimensional  theoij- of  feeling,  but 
a  little  judicious  questioning  in  addition  to  his  description 
would  bring  out  with  practical  certainty  the  character  of  the 
mcDtal  process.  Naturally  he  was,  at  (irst.  rather  nervous,  in  a 
state  of  strain  and  uncertainty,  and  the  results  so  far  obscured. 
But  it  was  not  long  until  he  became  acquainted  with  the  appa- 
ratus and  methods  so  that  the  work  became  a  matter  of  course. 
Hundreds  of  records  have  been  taken  from  him  duriug  the 
past  year  almost  as  a  part  of  his  regular  routine. 

It  may  be  noted  here  that  the  circulation  in  the  scalp  is 
negligible  so  far  as  its  iiiflueuce  on  the  brain  record  is  con- 
cerned. A  chart  will  be  given  wilh  a  plelhysmographic  curve 
from  the  scalp  and  this  will  perhaps  be  sufficient  to  show  the 
point.  Movement  abo  plays  no  important  part  in  the  tracings 
expressing  the  waking  reactions  to  sensory  stioQulJ.  This  is 
indicated  by  a  considcratiou  of  the  same  curve.  It  was  practi- 
cally impossible  to  move  the  scalp  iu  a  way  that  would  affect  the 
trephine  without  interfering  almost  as  markedly  with  the  region 
of  the  bandages  which  always  moved  with  the  scalp.  And  any 
change  In  the  bandages  musi  have  shown  itself  by  raising  or 
lowering  the  pressure  in  the  tambour  transniiiting  the  pulse 
from  the  -icalp  at  lea.tt  as  much  as  in  the  other  tambour,  ^nce 
this  one  was  over  bone.  And  indeed  it  did  in  other  experi- 
ments. But  no  such  changes  were  noted  in  the  curves  show- 
ing the  scalp  pulse,  although  types  of  the  only  reacItotLi  in 
which  movement  could  be  suspected  were  obtained  there. 
Furthermore,  when  movemeut  is  present  its  results  are  easily 
recogniwd.  Several  tests  were  made  in  which  the  scalp  was 
moved  in  known  ways  by  another  person  as  also  voluntarily 
(so  far  as  he  could)  by  the  subject  himself;  and  the  effects  are 
readily  distinguished  by  their  abrupt  character  and  the  kind 
of  break  they  make  iu  the  pulse  beats  with  which  they  start. 

I  pass  now  to  a  description  of  a  (ew  of  the  individual  results. 
The  chest  breathing  tracing  is  just  below  the  indicator  line; 
next  is  the  plethysmographic  curve  from  the  hand;  and  below 
that  the  brain  record. 

No-  39.  The  subject  waa  ssked  to  atleiul  to  a  faint  vratcli  ticlc.  In 
■  Doraul  condition  belotc.  Considerable  eSort  wa*  required.  Re- 
laxed aflcfwRii].    The  volume  ol   the  bksd   fell  wtib  decrcMcd  and 
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roniided  pulse.  Tbere  was  a  s««ondary  fall  at  tlic  first  perMd  of  i*- 
Uxation  after  which  the  corve  r«Iaracl  to  the  aormal.  Tb*  licMO 
Tolume  ro*c  eradtuIlT  with  biKhec  pnUc,  then  tctucncil  nx^'^'j  ^ 
aormsl;  the  dicrotic  vtaa  relatively  more  clevaieii  in  its  (NNUtios  on 
the  pnlte  beat,  and  a  little  •barpei.  The  liieatliiuft  was  rather  abal- 
lower.     (PI.  5.) 

No.  41'  A»sl8taiit  drew  a  fiKurc  00  the  hnnd  of  the  subject,  wbo. 
with  ejrcs  closed,  w>i  to  attend  to  and  determine  the  fi]i;ure  if  poaiihkc. 
No  sarpriie.  Could  not  tell  what  fieu'e  wDi  drawn.  The  coodllioD 
was  ]>tiTiiarl1x  sirain  of  atlentioo.  The  aciplitiidc  of  breathing  wu 
somewhat  decreased.  The  volnine  of  the  hand  fell  with  morcrousded 
pulRc.     The  hrain  cbanned  aboDi  as  in  No.  59.     (VI.  6.) 

In  thi*  and  all  other  chstt*  the  mark  'ait"  sieniAe*  that  the  cbaan 
wa»  made  arli6cially  by  means  o(  the  )]liton  used  to  teKolate  to* 
heiffht  of  the  needle  ol  tnc  piston  recorder. 

No.  40-  (The  curve  Is  nut  lepr.-duced.)  A  series  of  fignres  to  b» 
«dded,  divided,  etc..  was  read  to  the  subject,  who  wa*  nsecd  to  per* 
form  the  task  suggested.  He,  with  closed  efen,  followed  the  probleB 
withoni  contusion,  except  a  little  at  the  tasl.  The  amplitnde  ol 
brealhin^;  is  increased.  TheTolumeof  the  hand  wasdecreaaed  asosoaL 
The  brain  volume  rosea  little  quickly,  then  fell  hack  and  increased 
gradnnllr  to  Its  greatest  volume  oesr  the  end.  It  then  began  its  le- 
turn  to  normal.  The  dicrotic  in  the  hrftln  pulse  was  higher  In  its  posi- 
tioii  on  the  beat. 

Mo.  8S.  Only  the  end  of  this  experiment  UgiTco.  The  subject  hsd 
been  attenrlinf;  loa  faint  loand  for  »onie  tiiitc,  and  (-eased  atiendivg 
at  the  upward  movement  o(  the  msrher.  Tliere  was  no  «nrprl«e  when 
the  ligiial  to  stop  wa*  given,  hut  there  was  a  marked  (celiag  of  relief. 
DntiuK  the  SrHt  period  uf  relaxation  there  wa*  a  (all  of  the  hand  and 
riieof  the  bruin  volunie,  after  which  each  retorned  to  normal.  There 
WAS  but  tittle  change  in  the  hiealhlng.     (PI.  7.) 

Soch  alterations  in  the  brain  volume  are  often  as  great,  sometimes 
greater  thnn  lu  this  curve. 

No.  69.  At  a  signal  ((om  the  operator,  the  subject  took  chocolate 
Itito  the  mouth.  The  signal  had  been  prearraoenl,  so  that  there  was 
Home  espccUtioii  of  its  coming,  still  there  was  a  Httle  sorjirifce.  The 
taste  wiis  ngrccahie.  In  the  movement  of  opening  the  mouth,  etc., 
the  hanitages  Htre  apporeiitly  disturbed  sotuewhat,  giving  •  rise  ia 
the  btsin  cuivc  which  seemm  to  be  at  first  a  combination  of  movement 
and  vasomotor  change.  The  volume  and  size  of  the  pulse  of  the  brain 
were  iticrea«e<l  with  more  markeil  andnlations  then  gradually  de- 
creased. The  volume  of  the  hand  fell.  The  btcsib  was  tittle  dis. 
tnrbcd  esccpl  by  taking  thcchocolatc  and  occasiona)  movement*  of 
swallowlni;.     (pi.  8.) 

No.  144.  Chocolate  was  again  the  stimulus.  The  sutijeet  wos  nor- 
mal bcfoic  and  took  the  chocolate  with  less  movement  of  the  mouth. 
The  taste  was  very  agreeable.  The  volume  of  the  htain  iocresswd 
with  grcAter  pulse  end  the  dicrotic  a  little  nearer  the  ap««.  The  hand 
decreased  with  smaller  pnlse.  The  bteathtng  was  little  changed  ex- 
cept by  swalluvring  at  times.     (PI.  9,] 

No.  71,  The  stimulus  was  quinine.  The  sublect  expected  the  sig- 
nal, and  there  was  hut  little  movement  in  taking  the  substance  into 
the  ntonlh.  The  taste  was  very  dUagrccable.  The  volume  of  the 
hand  fell  markedly  with  low  pulse;  that  of  the  brain  rose  with 
higher  pulscand  gradually  returned  to  normal.  The  dicrotic  in  the 
btaiu  becsme  higher  in  position  and  less  prominent.  The  br«athlng 
was  a  Httle  uneven.  (PI.  10,) 
No.  61.    Tbestimulns  wo*  violet  light.    It  was  markedly  pleasant 
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Mid  ttiiDulBtiiig.  The  rolnmc  o(  brain  «od  liitad.  were  nearly,  aU 
ttaoUf[h  pcrhapa  nol  quite,  recovered  frfim  the  elfecli  of  Ihc  preceding 
te«t;  that  «(  tbe  Imnd  (ell  wltli  the  liKlit.  lliat  of  tlie  brain  lotic,  ana 
both  then  s"""''"""''  'einrncd  to  normal.  iTbe  dicrotic  in  the  biain  w«.» 
slurp  tbiouiifhoui.  'flic  bicatbinj;  curve  wu  interfered  with  by  the  fact 
that  the  neriJie  ol  the  tambour  whs  striking  asaJDat  the  clrctrio  nifirk- 
er  at  the  top.  The  breatbittg  was  Homewhat  deepened  at  6rst  by  the 
liKht.    (PI.  II.) 

No.  ss-  Thestimulus  waf  acbord.  It  lUfEtiested  aomc church  ruaslclo 
thestibjecl.  It  ws>  ogreeablt:  and  somewhat  arousing.  The  volameof 
tbehnnd  fell  with  decreased  pulse,  that  of  the  brain  roM  with  increased 
pulneaatmual.  Theamp!itndeo(brc«tliiii(!wa«(lcere«ser1  at  first.  (PI.  I».) 

No.  60,  The  while  liifht  oag  turned  out  nt  the  marks.  This  caused 
tbeaubject  to  feci  depressed  for  a  lime.  A^ain  there  vnn  (all  in  vol- 
UBic  of  the  faniid  and  »lit,'bl  rise  in  that  ol  the  tiraln.     (PI.  II.) 

No.  78,  Tlie  stimulus  in  this  experiment  wras  an  unexpected  il«ep 
whistle  which  greatly  frightened  the  auhject.  There  was  n  temporary 
rise  in  the  voluuie  oflhc  hand,  but  with  decreased  puJM.  This  wm 
lollovcd  by  a  marked  fall.  The  brain  volume  rose  greatly  with  in- 
CT«*aed  pclse.  then  fell  nearly  to  the  normal  icmporarily.  finally  rose 
ofCain  and  gradually  rriiirnr'l  tnwntd  the  nuriuHl  later.  The  dicrotic 
wo.*  leM  promintnt  but  110  hii;her  in  position.  This  bchatior  fa  qnitC 
charactenatic  of  all  interne  ilimuli;  niid  it  may  be  noted  that  tnere 
il  ofleo  some  trace  of  il  in  part  of  Die  curTea{>ivei]  above.     (PI.  \X.) 

No.  ^.  A  chair  loaded  with  wcichts  was  tipped  over  behind  tbe 
■abject  seated  in  thcdark  room.  Suh)cct  rcporieii  that  he  was  "scared 
to  death."  Could  not  make  out  what  wan  the  troable.  It  wo*  n  con- 
ftidcrnhle  lime  b«for«  he  conid  collect  himself  nitaiii'  The  bicathing 
was  checked  at  fint,  aballowed  and  showed  a  tendency  to  inspiralioo. 
after  which  it  became  deeper.  The  volume  of  the  hand  rose  a  little 
with  decreaaed  pulse,  then  qnlckly  fell  so  markedly  that  the  needle 
taait  to  be  raised  artificiallv  several  time*.  The  brain  volome  rose 
with  increased  amplitude  of  pntse  bent,  then  (ell  with  an  undulation 
to  normal.  II  will  be  noted  that  the  pulse  beat  at  the  time  of  this 
(all  was  smaller  and  more  rounded.  With  the  later  fall  in  this  same 
record  it  is  the  ni-arcsl  aiipronch  to  n  tricuspid  pulse  llial  I  have 
found  in  the  brain,  eicept  inonecnrrc  tobeRiven  later.  The  sUghtly 
greater  pressure  of  the  needle  upon  the  drum  may  be  re»pon»ible  (or 
liiia.  bill  it  certainly  suggests  a  hampered  pulse.  After  this  temporary 
fall,  the  brain  voltinie  rote  so  greatly  that  the  needle  of  the  piston 
recorder  stuck  at  its  base  and  could  rise  no  higher,  so  that  the  foil 
tmm  of  the  pulse  is  not  shown.  The  noiplitudc  of  the  beat  was  enor- 
mous, finally  there  was  a  quick  fall  with  somewhat  rounded  pulse, 
and  the  needle  had  to  he  raised  artiScially.     (PI.  14.) 

tt  is  to  be  rcKretied  thai  the  record  was  somewhat  mnrred  in  re- 
moving the  long  paper.  There  was  apparently  a  Blight  leak  in  *ow« 
of  the  tube*  connected  with  the  brain  recorder. 

No.  14.1.  A  whistle  was  blown  loudly  near  the  subject  in  the  dark 
room.  It  caused  a  marked  shock  and  Jomp.  frlicht,  which  pcraittcd 
(or  a  considerable  time.  There  was  irregularity  due  to  movement  in 
the  brealhinf;  curve,  with  a  decided  tendency  lo  deeper  inspiration, 
and  fall  of  its  level.  Tlie  band  volume  wa*  so  obscured  at  first  by  the 
moi'viiient  that  one  cannot  determine  with  certainty  the  chanjcea 
whk'h  took  place,  but  there  was  probable  a  preliminary  rise  with 
•mall  pulse  followed  by  a  marked  (all.  The  brain  increased  in  vol- 
ume greatly  with  high  pulse,  then  (ell  with  lower  and  somewhat  re- 
Btricted  pulse,  and,  after  a  smaller  uaduTotion,  rose  again  with  enor- 
mous pulse,  and  finally  returned  gradually  towards  normal,  with 
dicrotic  nearer  the  apex  than  in  the  normal.    (Pi.  ij.) 
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Ko.  98.  The  rtimalut  was  •  lecondary  ciicait  tbroagb  the  free  liiad 
of  the  subject;  ui  expoaed  vire  wai  uaed  u  oae  electiode.  It  did  not 
p*ln  much  »t  firsi.  but  became  very  Strang  later.  It  w«s  tbed  very 
dlMgre«abIc.  but  did  not  cause  coDtractiun  of  tbe  innaclea  of  tbe  hud 
kad  arm.  Tbe  bicathiag  became  incKalaT,  nHib  no  diatinct  cbeck  in 
It,  tbe  level  of  iti  cniTc  fell.  Tbe  band  tolnnw  ii>cre«std  at  Grat  witb 
smaller  pulae,  then  decreaoed  murkedlT'.  Tbe  brain  abowed  a  tempo- 
rary riac  of  Tolumc  corrct ponding  to  tbe  riic  in  the  band,  folloved 
b;  a  fall,  alter  which  the  iccoad  rise  appeared.  The  band  iliea  cm* 
atiicted  again  more  markedly,  probably  as  tbe  current  became 
nronser.  The  braio  incrcaacd  K^cDtly,  dccrcaicd  and  incrcaaed  agala 
Ju«t  alter  the  Mitiitilu*  cra<«<l.  Tlic  subject  expected  another  abock 
afterward.     Tbe  rolnme  grndunll^  returned  to  nornial.     (PI.  16.) 

No.  141.  The  ttimnlni  wu  ntcain  nn  electric  carrent.  It  wa*  «tron( 
aiid  paiiifnl  tbrouelioul,  altbou|eb  not  without  fomc  TariatloDS 
in  thv  liitenalty.  It  did  nut  canM  contraction  of  tbe  muK lea.  Tbe 
breatbins  '"'"  deeper.  Tbe  rolumc  of  tbe  band  fell  fram  the  aiart 
witb  rKntricted  piil&e,  and  wa«  raited  aeTcral  lioieii  flttit'irially.  Tbe 
Tolumv  of  tbe  brain  rose  witb  two  wavett.  a  farther  sboit  riae  occurred 
near  the  end  of  the  slimulD*.  after  which  it  slowly  returned  to  normal. 
The  dicrotic  moved  itearer  the  top  of  ihc  brain  pal&e  wave  duririK  tbe 
stlmtiloa.    <P\.  17.) 

A  check  in  the  revalntion  of  the  drum  canted  ■  delornsed  cnrre  ■ 
abort  diilaDCc  before  the  end  of  the  KiiOulD*. 

No.  157.  Several  cxperimeats  were  made  to  test  tb«  p«rt  whkh 
tbe  circulation  iu  the  acalp  might  play.  m>  well  ai  to  determine  fnrther 
the  eHecIK  of  any  possible  morenMnt,  and  Ibis  record  has  been  (c- 
Iccted  to  reprcMont  tbe  reaetloni.  A  second  pucuiuoKrapb  waa  nied 
upon  tbe  abdomen.  This  recorded  by  aieana  of  a  Marey  tambonr  tbe 
curve  above  the  electric  marker  line.  Tbe  p  let  by  smograpbii^  carve 
Irotn  (lit-  scalp  wsa  recorded  in  place  of  the  volume  of  tbe  band.  A 
second  instrument,  like  that  used  over  the  trephine  to  transmit  the 
chnDKcs  of  the  brain  to  tbe  recorder  e^ccepl  that  the  cork  oaed  waa 
flallcr,  waf  placed  In  an  unWloKVUit  posilvou  under  the  !>aiDe  bandage 
on  the  other  sidi?  of  the  head.  It  was  connected  10  the  piaton  recorder 
before  emp1oyc<l  to  write  tbe  hand  cbaiises.  The  circnlalory  vsiia- 
tious  iti  aa  area  of  ocalp  similar  to  that  aflcctinf!  Ibe  brain  cnrve  were 
tbns  recorded.  Any  movement  of  the  ba[idaf;e,  which  practically 
moved  with  the  scalp,  must  affect  this  secood  inurnment  even  more 
than  that  over  tbe  ttephinc.  since  the  bone  under  the  scalp  would 
cause  every  chanse  of  poaition  to  be  fully  transmitted  to  the  recorder. 

The  stimulus  lor  this  record  waa  a  low,  {[rating  noiae  made  at  the 
door  of  the  dark  room  in  which  the  subject  was  seated  (tba  mark  Is  a 
little  late).  It  caused  marked  fright  which  did  not  entirely  cease 
until  the  drum  stopped.  There  was  very  little  check  ia  either  the 
abdoniiiiat  or  the  caest  breatbitiK.  Tbe  toIubic  of  both  brain  and 
scalp  Increased  with  higher  pulse,  then  decreased  witb  smaller  pulse, 
and  lastly  repeated  this  process  a  second  time.  The  change*  in  the 
two  cutvca  go  together.  Tbe  pulae  was  almoat  anactoUc  throuehont. 
(PI.  iS.) 

A'loiit  one  hundred  and  fifty  curves  showed  clear  results.  In 
general,  all  agreeable  or  disagreeable  stimuli,  all  sensor;  at- 
tention or  attention  to  arithmetical  problem.^,  all  agreeably 
exciting  light  or  music  gave  a  fall  of  volume  of  the  band  with 
smaller  pulse  and  more  rounded  dicrotic,  and  rise  of  volume  of 
the  brain  with  larger  pulse,  often  a  dicrotic  raised  In  position 
and  made  sharper.     A  sorrowful  condition  as  well  as  tbe  de- 
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pressiou  from  sadden  daTkness  produced  tlie  same  result.  The 
siraio  of  expectation  when  a  neutrally  toned  stimulus  was  an- 
nounced before  it  was  given  acted  like  any  other  attention— it 
increased  the  volume  of  the  bmin  and  5i«;  of  the  lirain  pulse, 
and  decreased  the  hand  volume  and  size  of  pulse.  With  relax- 
ation there  was  quite  often  a  fall  of  the  hand  volume  and  ri^e 
of  that  of  the  brain  during  the  first  period,  a  testimony  to  the 
Importance  of  the  adjustment  period  generally;  after  that  a 
gradual  increase  of  the  hand  and  decrease  of  the  brain  to 
normal. 

The  6rst  point  to  be  noticed  in  studyinj;  these  x'olume 
changes  is  the  double  character  of  the  reaction,  particularly 
with  stronR  stimuli,  fear,  etc.  The  volume  of  the  hand  in- 
creases first  with  smaller  i)ul*e  and  then  falls  quietly  to  a 
much  lower  level  with  rounded  pulse;  that  of  the  brain  in- 
creases with  large  pul.ne  at  first,  then  decrea.ses  nearer  or  tjuitc 
to  normal  and  sometimes  shows  almost  an  anacrotic  pulse, 
theu  finally  rihes  markedly  with  high  pulse  and  gtadnally 
returns  to  normal.  There  may  be  even  further  secondary 
undulations. 

If  you  ask  as  to  the  cause  of  these  changes,  several  possible 
reasons  suggest  themselves.  In  the  first  place,  it  may  be 
thought  that  the  sudden  coutraction  of  the  muscles  of  the  ab- 
domen, as  when  one  braces  one's  self  for  an  effort,  would  force 
the  blood  from  the  visceral  organs  into  the  brain  and  periph- 
eral parts,  and  that  with  the  release  of  this  tension  one  gets 
the  secondar}'  fall  of  the  hniln.  But  a  volunlar>*  attempt  to 
expire,  when  the  nose  was  held  closed,  gave  no  such  <jnick, 
large  rise  as  we  find  here.  Again  the  breathing  change  is  not 
Dearly  long  enough  to  account  for  the  rise  which  may  cover 
several  breaths;  aud  in  addition  the  main  tendency  is  to  inspi- 
ration modified  by  the  irregularities  01  movement.  This  type 
of  reaction  also  occurs  in  greater  or  less  degree  when  there  is  no 
appreciable  check  in  the  breathing,  as  in  samt  cases  of  fright 
and  almost  always  with  the  painful  electric  shock.  And  in  the 
latter  case  there  was  also  no  considerable  contraction  of  mus- 
cles which  might  influence  the  reaction  by  compressing  the 
veins. 

The  only  other  probable  explanation  of  the  preliminary  rise 
is  to  ascribe  it  to  a  sudden  violent  contraction  of  the  splanchnic 
vessels.  For  the  change  occurs  in  the  brain,  hand  and  iscalp  at 
the  same  time.  The  smaller  size  of  the  pulse  in  the  hand  may  be 
due  to  the  marked  tendency  of  the  arteries  there  to  constrict 
also.  Even  then  there  are  at  least  two  possible  explanations 
of  the  secondary  fall  in  the  brain.  It  isqnile  probable  that  the 
spastic  constriction  of  the  splanchnic  is  followed  by  a.1  sudden 
dilation,  or  there  may  be  more  than  one  such  wave.     The  sec- 
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oad  more  lasting  rbe  of  brain  volume  follows  from  th«  general 
ooDStrtctioD  and  coaseqwent  rise  of  pressure.  This  explana- 
tJoa  ifl  iodicated  by  the  fact  that  the  later  as  well  as  tbc  earlier 
changes  of  the  brain  and  scalp  occur  together.  It  is  possible, 
too,  that  there  is  a  local  contraction  of  ttic  brain  ves-tels  them- 
selves which  is  afterward  overpowered  by  tbe  rise  with  the 
general  reaction.  Such  a  possibility  ts  suggested  by  the  owre 
nearly  tricospidfonnof  pulse  often  occurring  during  thi>:  period 
•nd  later.  It  may  very  well  he  thai  &uch  l<xa!  vasomotor  con- 
trol is  active,  although  it  is  to  l)c  cx[>r<:'.ed  that  it  would  not 
be  suEEcicnt  alone  to  account  for  the  decrease  of  volume.  To 
decide  the  <iuestion,  if  possible,  I  expect  to  test  other  aspects 
of  this  reacliou  soon,  csitccially  aa  it  appears  in  blood  pressnre 
measurements  sud  in  the  rate  of  transmission  of  tbe  pulse 
wave. 

Another  factor  that  may  play  some  part  in  these  volume 
chaiiKes  is  tlie  variatioii  of  heart  rate  with  strong  stimuli  which 
we  shall  study  later.  The  wa\'C4  in  the  rate,  however,  are  of 
shorter  duration  and  relatively  little  marked. '  Even  the  secon- 
dary decrease  in  rate  IkIow  noniinl  cannot  explain  tlie  fall  to 
normal  or  lower  in  brain  volume,  if  we  suppose  it  is  working 
against  a  constriction  of  the  arteries.  For  it  doeia  not  occur  to 
a  minority  of  cases,  and  is  generally  small  when  i  t  doc.s  ajipear, 
while  there  is  practically  ^ways  a  decided  volume  rcactioo  of 
thi.s  clinracler. 

A  careful  examination  of  almost  any  one  of  tbe  curves  will 
sliow  that  the  Traube-Hering  wave  in  (he  volume  is  quite  par- 
allel in  brain  and  band.  A  cre«t  in  the  one  corresponds  to  a 
crest  in  tbe  other.  The  question  at  once  arises  whether  this 
wave  is  here  an  active  phenomenon  so  far  as  the  brain  and  pe- 
riphery are  concerned,  or  whether  the  changes  in  each  follow 
passively  from  the  reverse  changes  in  the  splancbuic,  as  was 
found  by  Roy  and  Sherrington  to  be  the  ca.te  wilh  asphyxiated 
animals.  Here  ag.^in  an  attempt  will  be  made  tu  meastue  the 
blood  pressure  changes:  the  variations  in  pulse  form  are  doubt- 
ful.    But  I  cannot  discuss  the  matter  here. 

It  should  be  noted  also  that  the  waking  reactions  in  the 
brain  volume  are  dtlTerent  for  different  pcxitinns  of  tbe  body, 
particularly  when  the  subject  is  lying  down.  These  differences 
and  their  causes  are  not  important  in  this  connection.  I  must 
leave  them  together  with  a  more  detailed  study  of  the  Traube- 
Hering  wave,  sleep  and  other  more  physiological  matters  for 
further  treatment.  In  truth,  what  I  have  said  here  of  vaso- 
motor control  in  the  brain  is  practically  an  extract  from  a  more 
extended  article  on  the  braiu  circulation  to  appear  in  the 
future. 
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Thh  Rate  op  thh  Heart  akd  Brrathing. 

In  the  first  experiments  designed  to  test  the  changes  in 
beart  rate,  use  was  made  of  a  Soinmer  ftphygmograph  on  the 
left  wrist.  This  was  connected  with  a  piston  recorder 
writing  on  the  kymograph.  A  parellel  record  was  taken  from 
a  finger  of  the  &ame  hand,  using  the  fiuger  plethysmograph 
with  a  i)iston  recorder.  But.  since  it  was  found  that  there  was 
no  appreciable  difference  between  the  heart  rate  as  measured 
irom  the  plethy-Mnograph  curve  and  as  measured  from  th« 
spfaygmograph,  the  latter  was  omitted  in  the  later  experi- 
ments and  either  a  finger  or  a  HalUon-Comte  plethysmo- 
grapfa  tracing  measured  for  the  rate.  A  pneumograph  was 
applied  as  usual  in  the  later  experiments;  no  breathing  record 
waa  taken  in    (he  eflrlier. 

A  long  extension  paper  was  used  with  the  ZimmcTtuaoo 
kymograph  mentioned  above.  In  a  vertical  line  witli  the  pis- 
ton recorder  needles  and  the  electric  marker  u«ed  to  indicate 
the  stimulus,  another  electric  marker  wrote  the  time  in  one- 
fiftieths  of  a  .second.  It  was  run  by  a  current  interrupted 
by  a  tuning  fork.  The  drum  revolved  quite  fast,  so  that 
tbe  record  of  the  time  marker  could  be  easily  read.  The  sub- 
ject was  seated  in  one  dark  room,  the  recording  apparatus 
placed  in  the  other  as  before. 

The  subject.-!  were  Prnfcs-sor  Pillsbury.  Mr.  Bayley,  Mr. 
Jackson,  Mr.  Schottstacdt.  and  Mr.  Wright.  Mr.  Jackson 
was  an  advanced  student  in  psychology.  Mr,  Schottstacdt 
was  jml  beginning  his  work  in  the  department. 

To  study  the  rcsulis,  the  points  at  which  the  upward  stroke 
of  the  pulse  beats  began  were  carefully  marked,  and  lines 
drawn  through  these  points  perpendicularly  to  the  time  line. 
When  necessary,  correction  was  made  for  the  displiccmcnt 
due  to  tbe  movement  of  the  recorder  needle  in  an  arc;  but  this 
error  was  usually  found  so  small  as  to  be  negligible.  The 
length  of  each  pulse  was  then  counted  iu  one- hundredths  of  a 
second,  since  it  was  passible  without  difficulty  to  estimate  as 
near  as  one-half  the  distance  between  the  one-fiftieth  of  a 
second  marks.  The  errors  are  believed  to  be  very  small,  al- 
most never  more  than  one  unit,  and  such  an  erixtr  Ls  of  no 
importance  iu  tbe  face  of  the  changes  which  tbe  heart  rate 
»how.%. 

These  results  were  then  plotted  upon  co-ordinate  paper  with 
a  heavy  reference  line  ruled  horizontally  through  the  middle 
and  lighter  parallel  tines  drawn  approximately  six  mm.  apart 
on  each  side  of  this.  There  were  similar  lighter  lines  verti- 
cally acro!»  the  paper.  The  standard  line  was  given  the 
value  of  cither  thirty-five,    forty,  forty-five  or    fifty   one-6f- 
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rieths  of  a  second  (represented  as  P  35,  P  40,  P  45.  or  P 
50  at  ihe  left  end  of  tttc  line)  and  cacli  unit  of  distance 
along  a  line  vertical  to  it  means  one  oue-fiAleth  of  a  second. 
Above  is  positive,  below  negative  to  the  standard.  Units 
of  distance  along  it  represent  pulse  beats.  Points  were  placed 
in  the  appropriate  positions  on  the  vertical  lines  lo  mark  the 
length  of  each  pulse  in  one- hundredths  of  a  second,  and  a 
smooth  curve  drawn  through  these  points.  A  rise  in  the 
curve,  therefore,  means  an  increase  in  the  length  of  pulse, 
or  a  slower  heart  rate :  a  fall  in  the  curve  means  a  shorter 
pulse,  or  a  faster  heart  rate.  The  points  at  which  stimuli  were 
given  or  removed  were  marked  with  crosses.  At  times,  a  few 
pulses  were  so  obscured  that  tbey  could  not  be  counted  in- 
dividually with  accuracy,  nlthough  (he  record  as  a  whole  was 
good.  These  were  sometimes  omitted  and  the  number  omitted 
marked  in  the  blank  .space  on  the  record;  more  often  ihcy  were 
averaged. —  the  total  time  divided  by  the  number  obscured. 
The  fluctuations  in  a  portion  thus  averaged  are,  of  course, 
lost,  bill  the  distance  is  alwny.s  !«na!l.  Such  partsoftfae  carve 
were  drawn  in  a  dotted  instead  of  a  smooth  line. 

The  breathing  record  was  treated  similarly.  The  lines  n-rre 
drawn  through  points  marking  the  completion  of  the  inspira- 
tion, which  could  be  determined  fairly  easily.  The  »ingk 
breaths  were  then  counted  in  onc-liftieths  uf  a  second  and  (be 
results  divided  by  3,  3.  or  4  as  necessary,  that  they  could  be 
recorded  on  the  chart  with  corresponding  pube  record;  the 
plotted  lengths  must,  therefore,  be  multiplied  by  this  number 
to  give  the  true  length.  The  point  representing  a  breath  was 
placed  on  the  pulse  line,  in  which  the  inspiration  was  com- 
pleted. A  dotted  curve  was  drawn  through  these  p<Huts. 
The  value  of  the  siandard  line  for  the  breath  record  b 
^ep^c^entcd  along  with  that  for  the  pulse  record  at  the  left 
end  of  the  line. 

All  results  which  were  introspectively  bad,  or  which  for 
any  other  reason  were  nnsuccessful,  were  rejected  and  not 
counted  and  charted. 

The  charts  are  themselves  sufficient  jitstificatiOQ  of  this 
method  of  studying  the  changes  in  rate,  and  show  the  compara- 
tive uselessness  of  any  rougher  method,  such  as  counting  the 
number  of  pulse  beats  in  ten  seconds.  In  Ihe  first  place,  there 
are  often  shorter  temporary  reactions  whose  character  can  be 
seen  only  by  such  a  method.  Again,  even  the  general  changes 
are  uncertain  it  studied  less  accurately.  There  are  large 
variations  from  purely  physiological  causes,  as  Lombard  and 
Pillsbury  have  already  shown;  and  the  kind  of  results  one 
seems  to  get  by  any  method  of  averages  depends  far  too  mudi 
upon  where  in  one  of  these  waves  one  begins  his  count.     If 
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the  reaction  U  not  large,  almost  anythiug  caii   be  proved,  or 
seem  to  be,  by  starting  at  the  appropriate  ]>oiiit.     The  true 
character  of  the  process  is  seen  only  in  charts  of  this  kiud. 
I  turn  now  to  a  detailed  study  of  a  few  typical  charts. 

B14R.  PI-19-  Noitimulus  wiiinscd.  Ibc  subjeclteporltd  the  record 
Qormnl  >nil  iiKliflcrciit  IhrougUout.  It  U  xiren  toihow  thccluiiBclcr 
ol  the  chAQgcs  vrblcli  luny  take  place  from  ptiy Biological  causvs  and 
arc  not  to  be  aacribed  to  hdv  accompanjriuf;  mental  procem.  The 
Traubc-Hcrinjc  wave  and  the  breath  ibythm  both  ohow  diMinctly, 
•ad  there  is  at  ficNt  a  mnnll  cisc,  later,  a  umalt  jjrnduRl  (all  of  Ibe 
general  caive.  Severnl  nontial,  it]i.1ift«rrDt  records  were  taken,  all 
ftltowlai!  Diiiiiar  charactlcri.  Of  course,  one  itiay  have  a  j[[adual  iltie 
or  fall  at  any  part  iiintend  ol  the  one  at  the  end.  the  other  al  the  begin- 
ning »»  here.  In  the  light  of  this,  miicb  care  is  necemisry  to  be  certain 
of  any  caiic1u*iott  one  would  draw  lu  to  the  reaction  witb  a  meutal 

P  31  R.  PI.  19.  This  showK  the  efleclof  aroluDtary  mimcularniove- 
uicQI.  The  subject  moved  his  freehnnd  tobUlaceand  held  it  there  a  few 
secoDitR.  ihrn  returned  to  the  (otiiict  poaUion.  There  vtun  no  partic- 
aUr  leeliug  to  be  noted,  oiilv  tlii-  coDtcSoutnetis  of  an  itidiBerent 
Diovcnicut.  The  result  was  a  short  incresie  in  rote  followed  by  a 
greater  but  tcmporar)'  dccreat«.  The  curve  then  rcluitied  to  uotnia] 
and  is  but  little  nffcctrd  by  titovliig  the  hand  dowu  to  the  table  again. 
There  vai  a  fall  in  the  volume  record  at  the  time  of  niiiiiig  the  band. 

P  10  K.  Vl.  10.  Multiplying.  The  subject  prcucd  a  nigiinl  key  when 
the  problem  wa»  solved.  Work  done  without  confusion,  required  some 
cifort.  A  condition  of  strain.  Some  feeling  of  relaxation  BlterMaid. 
The  pulse  rate  waa  iucrcucd  and  recovered  before  the  end.  There 
waa  appareutly  a  slight  increaac  in  the  firsl  moment  of  relaxation. 

P  18  R.  PI.  19.  Mnltiplyinic.  It  required  a  good  deal  of  effort  all 
tbroujch  and  the  sul>iect  got  the  result  jiut  nt  tne  end  of  the  record. 
Feeling  of  dtraiti.  It  ia  to  be  rceictlcd  that  Mecral  pnUes  at  the  be- 
ginning o(  the  record  coutd  not  be  counted  accuratelv  enoi^b  to  plot, 
bnl  it  could  be  determined  that  all  were  above  40.  The  puUe  raw  was 
therefore  increased  conaiderably,  more  at  the  last. 

J  3  R.  n.  11.  The  subject  wnt  »skcd  to  attend  to  n  faint  telcphouc 
annrl  togct  the  nttentlon  naves.  There  wus  no  surprtnc  at  aignal*.  The 
feeling  of  fltraiti  nan  marked,  aud  Ibcrc  waaaotuc  relaxation  at  the  end. 
No  other  feelings  were  present.  The  rate  was  decreased  on  the  whole. 
The  first  larfic  waves  were  in  all  probubility  Traubc-Hcring  waves  In 
tlie  rate,  which  were  partially  stopped  as  the  rate  was  slowed.  There 
was  a  small  Increase  In  rnte  sltei  attention  ceased.  The  breathing 
ntHinlnrkedlyshanower. 

B  4  K.  y\.  10.  The  subject  waa  asked  to  count  the  closely  written 
tntuksof  a  time  record.  Normal  htforc.  ConsiilersMeeffortofalten- 
tion.  Strain  was  the  only  feeling,  some  relaxation  afterward.  Tile 
pulse  wn>  slower.  There  was  an  increase  in  rate  after  attention  ceased, 
■nd  apparently  a  large  wave  wascominc  in  a«the  reeonl  stopped. 

J8  K.  PI.  II.  The  conditions  were  similar  to  those  of  B  4  R.  The 
feeling  was  alrain  followed  by  rclaxaiioci.  There  wni  a  marked  tein- 
pornry  increase  in  the  heart  rate  followed  by  a  more  lasting  ilecrease 
and  B  gradual  increase  afterward.  The  breulh  wave  in  the  pulse  wns 
IcM  marked  during  the  attention.  The  breathing  became  more  rapid 
■nd  shallower. 

P.  iS  R.  PI. ».  A  telephone  snarl  was  deer«aaed  in  intensity  nntit 
one  could  hear  it  at  times  but  not  continuously.  When  the  subjcot  was 
again  in  a  normal,  inditlcrctit  conilition,  the   kymograph  was  aiarted, 
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and.  at  «  *isnnl  from  Ibe  operator.  h«  attended  cloaelj^  to  tbe  loniid, 
prrntine  a  ■iKiial  key  nitli  a  fiager  of  hi*  free  band  while  tbe  aouad 
was  andible,  rclcatin^  tbr  kty  when  DOlbicig  could  br  beard.  AatooB 
a*  tbc  paper  baid  tua  arooad  once,  the  Icymosraph  waa  stopped  aod 
the  paper  dropped  no  that  nnolber  carTc  could  l>c  taken.  The  «ub}ccl 
attriideil  conlinuuust}'.  Aftrr  a  lew  tuluutea  Ibc  ilintn  wna  iik*ib 
atarteil,  and  wbeu  it  km  about  one-baU  waj'  around,  the  subject  ma 
lijEiialled  to  ecaae  BtlendinK,  The  paper  waa  allowed  to  complete  iiit 
aeconcl  revolution-  A  r««ur>l  waa  (liun  obtained  of  thi- heart  rate  at 
the  bexinntng  nod  end  of  a  Iouk  continuous  efiort  of  attention.  The 
Ino  pcivod*  are  niorkcd  "tct  run"  and  "id  mn."  The  «a<>ject  re- 
uortcl  lliai  it  lenulroil  a  coiicciilratc"!  attention,  (erllug  of  atrala. 
,  There  was  a  Icelin);  of  '"letting  down"  reluxntion  iiflerward.  Tbe 
puts«  lengtb  was  not  cbaOKcd  ai  tint,  but  iiicrea*«<l  in  the  latter  part 
o(  the  firn  run  and  »lin  oioie  during  ibe  second  run.  Tb«r«  wa> 
a  li-mporary  increase  of  rale  at  relaxation,  Tbe  Traube-Uering 
ware  in  the  lale,  prescnl  in  Ibc  oormal,  wai  altooit  crashed  out  witb 
tbe  incTcaM;  in  beail  tale  dnriiiK  the  attention,  and  appareutty  wh 
cominfc  in  agaiu  as  the  tecond  record  ended. 

]ioR.  PI.]].  Tbe  artaneemcnl  waiaimitar  to  that  in  P 18  R,  except 
tlial  the  problem  was  10  diHerculialc  two  weak  oounda.  Tbe  •nbject 
reported  that  lie  wn«  indifferent  before  the  «1iniu1u».  there  uat  noinr- 
pTisc  at  the  aienaU.  nitcntioa  wBRcloie,  with  feeling  of  strain  onljr. 
and  Ihrre  wa*  diMincT  relaxation  when  Bi);un!tcd  to  ccaae  alteadlB|[. 
Tbe  pulse  rale  was  very  little  chanced  dninig  the  first  ron.  perbapt 
a  little  decreased.  It  wo*  faster  in  the  second  run.  and  become  siower 
during  rctaxalioo  wiili  one  Itrije  wave  )u*i  after  Ibe  fliniuluR  ccaaed. 
The  Traube-Hering  wave  was  present  throughout,  bnt  was  oiott 
marked  in  the  normal  nnd  first  fen  seconds  of  attention,  less  peomi- 
ncnl  Inter.  The  hreatb  wave  in  ibc  pulte  was  smaller  dnring  tbe 
<>liinutus.  The  rate  of  brealhinK  whs  sotnewbal  tucreaseil.  and  the 
omplitudc  distincil)  decreased,  particolarly  at  first.  It  will  be  noted 
tbnl  there  viau  a  wave  in  the  breath  fate  which  suKgeats  in  it*  period 
the  Traube-Hering  wave  lound  in  tbe  volnnre.  I  sbflll  call  this  tbe 
Traube-Heiinit  wotc  in  the  breath  henceforth,  without  here  discus- 
flini;  iis  nalure.  This  wave  is  Urge  in  the  normal  part  of  the  r«<x)Td 
under  review,  but  is  luurc  or  less  broken  up  during  the  stimulus 
period. 

J  7  R.  PI.  11.  This  agaiu  wai  a  lou|[  contiuooas concentration  of  at- 
lentiou  but  this  (ime  visual, — tbe  effort  was  to  count  the  closely  writ- 
ten marks  of  a  time  record.  The  subject  moved  the  fingers  only  a  very 
little  to  mark  the  uumhet  of  marks  instead  of  pressing  a  signal  kcj. 
luotlicrrcspecistbecxpcriirjcnl  wascoridiiciedas  in  the  long  andltory 
attention  ieit«.  The  subject  was  normal  before,  and  reporte<l  no  sur- 
prise at  signals,  constant  aiicntion  with  fcclins  of  strain,  «ik1  rclaza- 
lion  alter  the  signal  loi  iVie  counting  to  cease.  The  heart  rate  was 
not  definitely  cbiinged  during  the  first  run,  but  bad  locreaseil  in  the 
second  run.  There  was  a  temporary  increase  in  rate  at  the  first  period 
of  relaxation.  Tbe  Trauhe-KcHne  wave  in  the  heart  rate  wasdistlnci 
in  the  normal  and  stimulus  perlurls,  uncertain  during  relaxation;  tht 
breath  ware  more  prominent  in  reUxaiion  than  eliewheic-  Tbe 
breath  rale  wal  greatly  increased  In  the  stimulus  period,  less  in  lbs 
second  run.  One  longer  and  deeper  bre«tb  will  be  ooted  )ust  before 
the  end  of  the  first  mn;  a  larger  breath  wave  in  the  palsc  jnte  accom- 

rianied   il.     The  amplitude  of  breatblng  wasxreatly  diminished  dst- 
ng   Hitentlon.     Traubc-Hering    lu    r«te   of    breathing    was    largely 
obscured. 
B  17  R.  PI.  13.  The  subject  took  chocolate  into  the  moutb  with  very 
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little  mosenient  or  (liiturbmce.  The  ta»lc  was  very  njctceable.  There 
vr&ino»tf«in.cxctteiiicato(otbcT  frelinKtoiDenlioi],  ■impl)' th«B);ree- 
■hlc  !>««.  Tlic  pulw  wtc  WHS  greatly  iiicr«'aM;i!.  The  Traube-IIcriiiK 
wAVC  preiieiit  In  the  noimal  was  leas  ia  Ibe  fit«t  part  ami  tluappenre^ 
in  the  last  part  of  the  itimului. 

P4SR.  Fl.ay  Chocolnte.  Thaaubjcctlud  held  thecandybetwecn 
bi»  Icrth  :n  »  alightly  tirajned  p*»)tion  before:  otheririae  nortnal.  The 
taste  wai  igteeiiblc.  there  via*  a  Hltle  rclualion  front  Ib«  Slight 
airain,  no  cxchemeai.  Th«  lalc  ol  the  liearl  was  iticreaMil  on  the 
whole  abd  the  TrauljE-Heriu);  wave  became  more  piomincnl  tliap  in 
the  uoriuii].  The  brvatbJUR  was  ver)'  little  chnuKcd.  there  wa«le4e 
wave  in  it  in  the  later  period. 

J  loR.  PI,  jj.  Chocolate.  Agreeable.  Th«ie  was  no  diMurbance 
□or  other  feeling  than  a^reeublencss.  The  pulae  rate  was  incrca*«d 
and  more  of  an  nndulation  cnmt  into  the  curve.  The  br«Hthing  be- 
came faster  on  the  whole,  but  with  euurmoas  waws. 

P  49  R.  PI,  14-  UuiniDe  was  taken  into  the  mouth  with  T«ry  little 
movement.  It  was  very  iliMRrccahle:  poiiihly  a  little  exritenient;  but 
(hat  vety  tligbt.  Nootber  feeling.  The  puUerale  became  much  faster. 
The  large  Traabe'Ileiing  waves  picseut  in  the  normal  were  almoit 
crashed  out  during  the  reaction. 

JjK.  Pt.14-  Tlic  MimuluB  ««s  qnlajue.  There  w«f>  a  little  atirprise 
wbeti  the  signal  was  given  to  take  the  quinine  into  Ibe  mouth.  The 
subject  reported  th>it  llic  t»Ic  was  very  disngrccahlc.  and  that  waa  all 
(here  was  to  the  feeling.  The  pul*e  became  faatet  and  the  Trauhe- 
Meriug  wave  in  it  te»  marked.  The  breathing  also  waa  quickened, 
tbe  exact  cbantcicr  of  Ibe  undulation  in  its  curve  is  URCcrtain. 

J  ij  K.  I'l.  35.  The  altniulu*  was  lively  music  played  upon  a  lithcr. 
Il  b^an  at  the  croMacii]  lasted  the  remainder  of  tlie  record,  Tbe  first 
Strain  was  not  particulaity  agreeable  become  too  loud,  but  later  ibe 
mnaic  was  cxbitnriiiing  1, cxcitingl  Aaii  ngtcrahlc.  Tbe  pnUe  rate  was 
increased  ami  the  Traube-Hering  wave  In  it  gradually  eliminateil. 
Tbe  breathing  became  faster,  tbe  wave  in  its  curve  was  o)  uncertain 
character.  The  amplitude  of  breathing  was  tomewhat  !e-M  rluritig  the 
stimulus. 

P41  R.  PI.  16.  Music,  very  pleasant  and  exhilarating  (excitinit). 
Tbe  pulse  rate  became  (aster  ami  the  prominent  wave  in  it  somewhat 
less.  The  brcsthinff  wa*  also  more  rapid  during  the  f^tlmulus.  There 
wa*  a  large  wave  in  the  breath  rate,  the  relations  of  which  are  not  very 
evident. 

P  43  R.  Vi.  i6.  Thr  stimulus  was  againmnticof  an  agreeable  excit- 
ing character.  There  was  possibly  a  little  strain.  Tbe  pulse  was  short- 
ened, particularly  in  tbe  latter  purl  where  tbe  agreeable  eicitemeni 
was  greatest.  The  first  part  of  the  curve  shows  what  cbangea  may 
take  place  without  Hccoinpanylug  mental  proceii»es  that  will  explain 
tbem.  The  Ttaube-IIering  wave  in  the  hcarl  rate  became  less  promi- 
nent duriug  the  rcncijon.  Tbe  breathing  was  on  the  whole  somewhat 
faster  with  the  music, 

P  45  R.  PI.  j6.  Music  wus  again  the  stimulus,  this  lime  picitsant 
and  markedly  dcprrssiiig.  The  putse  rate  was  iuiTcased.  a«  was  also 
the  rate  of  breathing.     The  undniation  it  not  very  noticeable  in  Htbe  r. 

Jt6R.  PI. 17.  Thestiniulus  was  pleasant  and  depressing  music.  The 
pulse  rate  was  (aster,  the  wave  in  it  less  marked  during  the  siiinulus. 
The  breathing  hsn  also  ruore  tapiil  with  the  music;  the  Tranbc-Hering 
wave  in  the  breath  rate  is  fairly  well  shown,  somewhat  less  in  the 
reaction. 

S9R.  Pt.ij,  Ayellowligbl  wotiuiuedouat  tbeGrst  niark.oKattbe 
second.    The  subject  reported  that  it  was  a-reeable  to  a  certain  extent 
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in  coolfMl  villi  the  datkoFSH.  but  that  the  color  was  not  amveablc. 
lU  dit«pprarancr  km  hardl;;  nolice^l.  Tbe  pnl»c  was  slowcil  »nA  (be 
breath  wave  in  it  more  pfoniincnt.  Vciy  few  r«conla  were  taken  with 
^it  lubieei.  Two  tike  rtsuits  were  obtained  from  bim  by  ii*e  of  ■ 
pleMaol  excUlug  violet  lijtlit,  and  one  wiili  ibc  deprrafioo  from  torn- 
UlC  ofi  a  ligbt.  No  determinable  clian|;e  occurred  with  a  Iouk  cffon 
or  atleiilioTi.  An  inerease  in  rate  acconipniiicil  one  multiplication 
le»t.  T«-o  strong!  thorkt  iriib  an  uticxpecicd  wtii«tle  «nd  one  very 
iiHtBting  ligbt  K"ve  (*strr  r»l«.  The  lubjcct  wa»  unaccuBtoiocd  10 
thu  work  and  altooal  alit^^a  reported  that  he  wo*  "expecting  the 
atimiilns-"  Moat  of  the  rcaciioDi  were  probably  a  rele«»e  from  atrain, 
and  bate  little  meaoluijaiai-coRipaiilnicnisof  llie  mental  proeeMCOCi- 
\ng  into  an  indifierent  itatc.  It  wai  ptrhnps  a  mtatakc  thai  lew  ligbu 
were  iit*d  »a  aliiunij  with  the  olhcr  i^iii>)ccts  and  only  three  c«»ei  ""ete 
countrd.  But  they  were  omitted  IwcsaBc  they  had  no  effect  to  t%K*t 
of.  oiit^  a  luggcslion  oi  an  jncreurd  rate  in  two  of  the  three  cases. 

1*38R.  HI. a;.  A  loud,  uocxpcctcd  whistlewas  blown.  The  aubjeet 
wu*  startled  and  jumped.  It  whs  illsaf^reeable,  exciting  strain,  Recoe- 
cred  very  soon.    Tbe  pulse  rate  was  lemporarlt)'  ioctraaed,  then  teiB' 

Krarily  decreased,  after  wbicli  it  rcturaed  to  normal.  There  i«  a 
ge  Tranbe-Herion  wave  in  the  latter  pnrt  of  the  nortiinl  period,  anJ 
pouibly  throu|(bout  the  remainder  ol  the  record.  The  brt-athiDj;  was 
made  more  rapid  for  a  short  time. 

J  II  R.  I'l,  18.  The  MlinulnPi  was  again  an  unexpected  whistle.  II 
fnghtcned  tbe  subject.  Excitement.  diiagre«ahleness  (and  strain^). 
Tbe  licneral  result  was  a  foster  pulse  for  a  time,  the  breath  wave  In  it 
being  a  little  less  marked  in  the  reaction.  The  breothinK  liecame 
foster  for  about  the  same  period  that  the  heart  rate  woo  tucieoscd. 

S  10  R.  I'l.  j8.  a  purticnlarly  JWfrowfiil  event  in  the  experience  of 
ttiv  Hiibfecl  And  10  wliicli  hi  a  Httention  lurne<l  easily  was  su  litest  e<l.  lie 
reported  ihst  be  was  normnl  before.  Ihiil  a  few  ^ond'k  after  the  *ug. 
gcMion  was  made  he  fell  into  a  diBltnclly  sad  mood,  and  when  told  to 
return  to  liis  former  ItxliOcrcnt  allention  he  could  feel  his  boif 
drooped,  one  might  say  relaxed.  It  wns,  ap|>ar«ntly.  a  cotidtltoa  of 
disagreeable  depression  for  the  most  part,  wtih  perhaps  a  eery  little 
strain  at  llie  slari.  althoaeh  Ih«  subject  did  not  give  an  accurmtc 
account  of  the  feeling  direetfonattivolrcd.  The  pulse  rate  was  sligblly 
decreased,  but  the  diSercncc  woa  not  enough  to  hare  any  menoins- 
The  more  Important  poini  is  the  marked  Traube-Hcftng  wave  wtaicb 
eanie  into  tbe  curve. 

About  one  hundred  and  ten  reeordH  were  (.imtttcd.  charted, 
and  then  tabulated  by  the  same  methods  tiscd  in  the  work  00 
volume  changes,  Sitch  a  study  of  resutu  showed  Ihiii  the 
strain  of  expectation  tended  to  inciensc  th<  pulse  rate.  Move- 
ment in  two  tests  increased,  then  decreased  it.  Multiplyiofi. 
which  was  accompanied  by  3  feeliiift  of  sirain  only,  gave  a 
marked  increase  in  three  cases,  no  decided  change  in  three. 
With  short  close  auditory  attention  there  was  a  decrease  In  two 
testa:  in  a  third,  no  change  al  first,  increase  in  the  latter  part. 
Similar  vtsnal  attention  had  a.'s  its  accompaoimeat  a  decrease  in 
rate,  twice,  a  temporary  increase  followed  by  a  decrease,  twice. 
At  least  one  of  these  increases  was  probably  caused  by  move- 
ment of  tbe  subject  as  he  began  attending.  Long,  continuous 
visual  attention  gave  in  three  cases  a  decrease  in  rate  at  first. 


I 


ORGANIC  CHANGES   AND  PERUNG. 


55^ 


I 


followed  by  au  increaite  later;  in  two  no  cbanK^  at  first,  in- 
crease in  Ihe  second  part;  in  one  there  was  no  change  except  a 
slight  increase  from  a  movement  at  the  beginning.  Long  audi- 
tory attention  caused  no  change,  once  (with  snhject  S,  men- 
tioned before) :  a  short  increase  followed  by  a  decrease  in  the 
first  part  and  increase  in  the  second  part,  once:  slower  rate  at 
first,  faster  later,  in  two  instances;  and  three  tinie>>,  no  change 
at  the  beginning,  quicker  beat  in  the  latter  part  of  the  first  run 
and  in  the  second  run.  Of  eight  results  with  chocolate,  in 
seven  of  which  agreeableness  was  prononnccd  the  only  feeling 
to  uieution,  seven  gave  increased  rate,  generally  very  marked; 
one  gave  a  short  decrease  followed  by  a  more  prominent  in- 
crease. There  were  five  records  of  a  disagreeable  taste,  in  two 
of  which  there  was  also  a  little  excitement. — all  shon*ed  more 
or  lew  marked  fall  in  the  cnrvc.  There  were  seven  trials  of 
mu»c  which  according  to  the  subject's  introspection  were  agree- 
able and  exciting.  All  re.snlted  in  a  faster  rate,  gencrnUy  the 
increase  was  very  marked.  The  emotion  of  joy.  which  was 
almost  entirely  agreeable  excitement,  was  accompanied  by  a 
quickened  heart  in  one  case,  no  change  in  two.  Omitting  one 
instance  which  was  obscured  by  the  cfiects  of  movement  (the 
subject  wa,s  not  prepared  )  there  are  left  four  canes  of  agreeably 
depressing  music,  in  all  of  which  the  pulse  was  shortened.  If 
we  except  the  results  with  S  which  were  uncertain,  the  rather 
disagreeable  depre».sion  from  suddenly  turning  out  a  light 
catised  an  increase  in  rate  in  four  tests,  no  change  in  one. 
I'onr  records  were  taken  with  the  emotion  of  .-torrow.  none  of 
which  showed  a  determined  change  of  rate.  The  same  was 
true  of  two  with  the  emotion  of  anRer.  Eighteen  records  were 
retained,  in  which  the  stimulus  was  a  loud  unexpected  whistle. 
The  stimulus  induced  a  shock,  disagreeable  excitement  with 
more  or  less  strain.  Two  of  these  experiments  showed  no 
change;  eight  gave  a  faster  pulse  rate;  and  eight  resulted  in  a 
temporary  increase  in  rale  followed  by  a  decrease  which  was 
generally  small,  and  Inter  retnmed  to  normal.  The  main 
change  during  the  feeling  of  relaxation  was  a  slowing  of  the 
pulse  generally,  but  this  slowing  was  in  perhaps  half  the  te^t* 
preceded  by  a  temporary  quickening  in  the  first  moments  of 
the  "letting  down"  feeling. 

It  will  be  noted  that  there  were  only  four  conditions  uader 
wbich  a  slowed  pulse  was  obtained.  We  have  already  dis- 
cussed and  rejected  as  meaningless  because  complicated  by  re- 
lease from  nervous  strain,  the  experiments  with  colored  lights 
when  S  was  subject.  A  second  condition  is  in  relaxation, 
wben  the  change  is  little  more  than  a  reaction  back  to  normal 
added  to  any  effecu  of  fatigue.  The  whistle  in  the  third  place 
caused  a  secondary  slowing.     There  seems  to  be  a  tendency  to 
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both  acceleration  and  tiibibition  with  these  strong  sti'mnli;  and 
the  rule  is  that  the  acceleration  is  stronger  at  first,  the  inhibi- 
tion, a  little  later  and  this  decrease  in  rate  is  generally  soall, 
and  is  often  absent.  In  fact,  the  effect  of  snch  stimali  upon  the 
heart  rate  is  not  nearly  so  marked  as  might  be  expected,  not  so 
much  ax  that  of  the  more  lasting  weaker  .ttiniuli,  and  is  not  at 
all  in  proportion  to  the  effect  on  the  volume.  Of  course  the 
increase  in  rate  may  be  due  either  to  inhibition  of  the  ^'agus 
nucleus  of  excitation  of  the  accelerator  centre. 

The  fourth  type  of  decrease  in  heart  rate,  that  wilb  sensory 
attention,  reiiuires  more  notice.  It  is  not  the  reaction  to  the 
feeling  of  strain  which  is  so  e\'idcntly  present .  For  in  the  fir&t 
place,  this  feeling  was  fully  as  strong  and  as  pure  in  the  multi- 
plication experiments,  and  these  gave  a  shortened  palse.  Again, 
in  all  except  two  cases  (in  which  there  was  no  change)  ol 
longer  effort  of  attention  to  both  auditory  and  vi.iual  stimuli  there 
was  an  increase  in  the  rate  above  tbc  normal  in  the  second  mn, 
and  in  several  cases  thi.'^  occurred  before  the  eud  of  the  first  ran. 
And  at  least  five  records  showed  no  slowing  at  first,  the  quick- 
ening was  only  delayed.  These  facts  suggest  that  the  teal 
tendency  of  the  elToft  of  attention,  the  strain  shall  I  say,  is  to 
shorten  the  pulse,  and  that  this  tendency  is  held  in  check  at 
first  by  some  other  (actoi  which  tends  to  lengthen  the  beat.  And 
at  least  an  indication  of  this  second  factor  in  readily  (bund.  It 
is  here  in  sensory  attention,  particularly  in  the  earlier  part, 
that  one  finds  by  far  the  most  effective  decrease  in  amplitude 
of  breathing,  and  this  generally  goes  with  a  much  smaller  in- 
crease in  the  rale  of  breathing  than  is  caused  by  many  other 
stimuli ;  it  may  even  be  decrea!*cd.  The  natural  results  of  this 
both  indirectly  and  directly  by  the  lessening  of  the  cumnla- 
live  effect  of  the  respiratory  centre  upon  the  vagus  would  be  to 
lengthen  the  pulse.  No  experiments  were  designed  to  test  this 
consequence  of  breathing  cbauges  directly,  but  a  measurement 
as  careful  as  possible  under  the  conditions  made  npon  curves 
taken  for  another  purpose  showed  such  a  pulse  change. 

No  difference  was  found  between  visual  and  auditory  atten- 
tion. There  was  no  difference  between  agreeable  and  disagree- 
able conditions. 

A  few  changes  in  the  Tranl>e-Hering  wave  in  the  heart  rate 
have  some  significance.  Agreeably  exciting  and  agreeably 
depressing  music,  disagreeable  tastes  and  the  disagreeably  ex- 
citing whistle,  tended  strongly  to  eliminate  the  wave,  never 
increased  it.  Agreeable  taste  is  ambiguous,  twice  increasing 
and  twice  decrea-sing  it.  One  of  these  increases  with  agreea- 
ble taste  was  accompanied  by  large  variations  in  breathing. 
Sorrow,  with  slowed  and  irregular  breathing,  exaggerated  the 
Traube-Hering   in  the   pulse.      Strain   in  attention  lessened 
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the  wave  during  the  stimulus  :  it  usually  returned  in  rclaxa> 
tion.  and  in  some  cases  was  markedly  increased  then,  a  phe- 
nomenon which  may  perhaps  be  connected  with  the  less  iterated 
blood. 

Tberateof  brefltMng  was  almost  always  increased;  in  smaller 
d«gr«e  for  seoiKxry  attention  than  for  any  other  stimulus.  !□• 
deed,  two  cases  of  sensory  attention  showed  a  temporary  de- 
crease in  the  breathing  rate  preceding  the  increase,  one,  gave  a 
distinct  decrease  and  one  no  change.  No  other  condition  was 
accompanied  by  a  decreased  rate. 

Each  of  the  original  records  on  which  the  plclhysmographic 
tracing  was  clear  enough  to  show  the  volume  changes  of  the 
Traube-Hering  wave  was  carefully  studied  and  the  highest  and 
lowest  points  of  volnme  marked.  The  corresponding  lines 
were  then  designated  in  the  pulse  length  charts  by  the  abbre- 
viations T:=  trough  and  C=  crest.  These  abbreviations  were 
placed  under  the  curve  to  which  they  refer.  An  examination 
of  these  results  showed  that  the  crest  of  the  volume  wave  may 
fall  anywhere  on  the  rise  of  the  pulse-length  wave,  more  often 
near  the  crest  than  near  the  trough;  that  the  trough  of  the 
volume  wave  may  fall  anywhere  on  the  descent  of  the  pulse- 
length  wave,  but  still  more  often  near  the  trough  than  near 
the  crest.  So  ihst  the  fall  of  volume  will  correspond  with  a 
part,  commonly  the  smaller  part  of  the  rise  in  the  pulse-length 
curve,  and  with  a  part,  still  more  commonly  the  larger  part  of 
the  bll  of  Ihe  pulse-length  curve.  The  rise  in  the  volume  will 
correspond  with  a  part,  generally  the  smaller  part  of  the  fall  of 
the  length  curve,  and  a  part,  less  generally  Ihe  larger  part  of 
the  rise  in  the  length  curve. 

I  have  spoken  above  of  a  Traube-Hering  wave  in  the  breath 
rate.  Perhaps  it  should  not  l>e  given  thi.s  name,  for  I  cannot 
be  certain  of  its  relations,  and,  in  any  case,  it  is  much  obscured 
by  more  or  less  voluntary  influences.  But  such  a  wave  in  the 
breathing  is  often  found  during  sleep,  and  this  fact  naturally 
suggests  that  a  similar  relation  may  play  some  part  here.  I 
must,  however,  leave  this  also  for  a  fuller  treatment  later. 

An  Intkospectivk  Rbport  and  Conclusions. 

The  subjects  were,  in  general,  asked  to  classify  the  mental 
states  in  terms  of  strain,  relaxation,  excitement,  depression 
(re^t).  agreeahleness,  disagreeableness,  rather  than  to  give  an 
accoant  of  the  more  intimate  nature  of  these  processes.  Yet 
some  effort  was  made  to  gel  at  the  matter  more  closely.  If  it 
is  unsuccessful,  it  may  at  least  be  suggestive,  and  may  einpha.M7C 
the  need  of  a  more  careful  study  of  the  introspective  side. 

Strain  is  described  as  composed  of  sensations  from  the  mus> 
cles,  the  backflow  from  the  acting  muscles,  particularly  those 
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of  accommodation  of  a  sense  ort;an.  But  so  is  excttemeat  also. 
Possibly  other  organic  sensations  arc  more  involved  in  what  is 
often  called  a  state  of  cxcitemeot.  It  is  reported  of  a  stimulus 
that  it  "kept  me  on  edg:e  all  over. "  ".seemed  to  stir  e^cry  -tpot 
of  the  body."  A  condition  reported  as  excitement  seemed 
afterward  to  be  "an  indefinite,  uncertain,  muscular  strain." 
"Felt  tingling  all  over."  It  may  go  only  so  far  as  to  "wake 
one  up,"  give  an  increased  sensation  of  muscular  tonus. 

These  analyses,  particularly  of  excitetneui,  are  made  only 
after  the  oiiiijinnl  exiwrieuce.  or  as  the  stimulus  is  ceasing.  So 
it  is  reported  after  a  whistle:  "Every  shiver  seemed  to  rush  in 
al  ouce,  then  relief."  Relaxation  after  .sliain  was  describtid  as 
"the  receding  and  more  or  less  indefinite  reverberation  of  the 
feelings  duiiug  attention."  It  is  useless  to  ijuote  many  of  ibe 
intro>pcctions.  In  short,  l>oth  strain  and  excitement  are  anaX 
lyzabtc  into  organic,  particularly  muscular  sensation  for  (he) 
most  part;  of  cour.se,  the  senaations  aromted  directly  by  tbel 
stimulus,  as  the  noise,  are  also  involved.  When  so  analyzed^ 
they  lose  their  character  as  feeling,  «%  have  something  else; 
but  that  ih  another  matter.  Yet  there  is  a  difference.  Strain 
may  be  impcricctly  analyzed  and  is  fell  to  be  so,  as  Ioiir  as  it  is 
called  feetiiis;  but  so  far  as  it  is  analysed,  every  pan  connecu 
with  all  oiher<i.  The  whole  state  turns  as  a  sort  of  system 
around  a  central  cotUrolling  prace.<ui.  Although  i>ot  to  itself, 
yet  to  an  onlooker  it  is  teleological  as  a  whole.  >^ 

In  excitement,  there  arc  several  ends,  or  several  may  be  read\ 
into  it;  several  directions  of  movement  of  the  strain  of  cod-' 
sciotiitness,  but  none  clearly  defined  and  dominant.  It  is  not  a 
closed  system  of  association  where  every  part  is  associated  with 
et-ery  other  in  its  place.  It  is  not  the  rate  of  succession  of 
mental  processes,  it  is  a  half  fusion  of  different  lines  of  associa- 
tion that  cbartderizes  exdtemeut.  Mutual  inhibition  may  be 
one  meatLs  of  holding  a  number  of  such  chains  imperfectly  in 
consciousness.  Obnousty  there  is  no  sharp  line  of  demarcation 
between  strain  and  excitement;  such  iniermediatc  conditions 
we  find  often  with  a  high  whistle,  It  is  best  to  describe  the 
matter  this  way,  rather  than  to  s^y  we  have  here  a  mixture  of 
the  two. 

Kelaxation  seems  to  be.^nelcasc  from  either  strain  or  excite- 
ment. We  know  the  difference  in  the  "letting  down"  feeling 
in  the  two  ca.tes,  liecausc  we  feel  the  difference  in  the  states 
that  are  lingering.  But  in  cither  case,  the  feeling  is  a  relum- 
ing from  the  character  of  ^nsalion  one  gets  from  the  active 
muiscles  to  the  kind  of  sensation  from  the  lax  muscle,  and  par- 
takes partly  of  the  nature  of  both.  It  is  hardly  an  opposite 
of  either  strain  or  excitement  in  the  way  tbat  disagreeableness 
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is  the  opposite  of  agreeableness.  It  oiifiiuates  only  in  a  release, 
is  a  secondary  instead  of  a  co-ordinate  stale.  __ 

Depression,  rest,  name  feelings  that  at  least  at  first  sight  seem  \ 
to  have  more  varied  forms.  It  is,  I  think,  based  upun  a  dif- 
ferent kind  of  scnsor>'  content,  that  from  tbe  tiuiet  muscle,  or 
one  easily  acting.  These  sensations  lack  the  peculiar  (juality 
which  we  call  strain  when  it  is  i.tolaled  as  ft  quality  (not 
feeling).  A  different  rhythm  at  least  gives  it  a  different 
(juality.  It  comes  to  he  associated  with,  to  mean  a  condition 
of.  littl«or  no  motion,  lint  this  is  a  secondary  factor.  The 
tendency  to  such  a  condition  may  be  felt  as  resistance  or  not, 
according  to  circumstances.  Thus,  if  1  am  sleepy  and  can  go 
directly  to  sleep  as  I  choose,  the  feeling  is  one  of  rest,  no 
active  oppression.  But  if  I  am  attempting  to  work,  or  if  a 
stimulus  is  acting  thnt  tends  to  excite  me  in  any  way, —  in 
either  case  there  is  a  felt  oppression,  a  shutting  down  upon  tbe 
activity.  I.ooked  at  in  this  way  or  thought  of  simply  as  rest 
or  quietness,  in  any  case  it  is  as  much  an  opposite  of  strain 
as  of  excitement.  We  cannot  have  it  simultaneously  with 
either  strain  or  excitement,  except  when  fell  iis  oppression, 
and  continued  siraiu  as  well  as  cxcilemcut  gives  rise  to  depres- 
sion. Vet  it  m  not  an  opjMisite  of  either  in  the  way  that  disa- 
greeableness  is  the  opposite  of  agrccablcness,—  it  is  simply 
dificrent.  B's  introspections  at  least,  bear  me  out  in  tbisFe> 
port.  .— 

The  most  important  introspection  bearing  on  the  agreeable-   \ 
disagreeable  phases  of  experience  was  that  to  interrupt  sud-   I 
denly  an  agrcciible  stimulus  is  felt   more  as  a  shoi'k  than  to/ 
interrupt  a  disagreeable.     It   suggests  a  view  which  we  may 
perhaps  express  by  saying  that  the  stream  of  consciousness, 
always  has  a  momentum.     One  status  is  always  a  condition 
for  the  becoming  of  the  next,  even  though  tbe  next  belike  the 
present.     There  is  a  character  of  expeciaiion.  or   that  which 
makes  ex]>eclatiou  active  as  much   in   a  continuous  sensory 
process  as  in  looking  for  a  change.    These  are  only  two  special 
cases.     Agrecahleness  is  then  success,  di.sagreeablenejss  failureiA 
but  not  necessarily  in  moving  toward   some  other  end.     The' 
process  is  a  measure  of  tbe  ability  of  one  stage  to  adequately 
prepare  for  the  next.     Perhaps  this  says  little  more  than  that 
disagreed  hi  eness  has  more  in  common  with  the  interruption  in 
mental  prcx;ess,  the  fact  which  I  have  noted  abo%'e,  but  it  is  so 
far  suggestive. 

I  return  now  to  tbe  experimental   re.sults.     Whether   the 
above  considerations  arc  correct  or  not,  I  think  I  may  speak 
with  more  confidence  of  the  organic  reactions.     I  find  tbat'^ 
feelings  cannot  be  classified  on  the  basis  of  vasomotor   and    I 
heart  rate  changes.     There  is  no  reverse  relation  even  between  -^ 
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Ihe  accoinpnntnicnis  of  agrecableDcss  and   disagFeettblcti«s6?\ 
raad]  less  are  there  three  such  pairs  of  reactions.     Th«  tridj*  J 
meuaional  theory  would  make  strain  give  a  lengthened  pulse, 
lelaxatioa  a  shortetied  pulse.     In  the»e  results  they  give  just 
Ihe  reverse,  except  as  the  rate  with  strain  is  modified  by  inhib- 
ited breathing.     Agreeable,  agreeably  exciting  aod  agreeably 
depressing  states  all  give  distinctly  faster  pulse  aod  fall  of  roh^^ 
ume.     Neither  Wundt  nor  Lebuisnn  can  explain  this.     Wandt  \ 
would  have  the  exciting  and  dcpr<-«ing  pha»et>  produce  no 
change  in  heart  rate,  and  agrccablcncss  cause  a  slowed  pal«. 
Hence,   in  alt  these  three  oases,  be  should  find  a  lengthetted 
pulse  beat;    and  Lehmann's  theory  calls  fur  the  same  at  least 
with  agreeable ness.     Both  also  bold  that  agreeableness  (and 
Wnndl  adds  excitement)  increase  the  volume, — we  find  the 
reverse.     Aod  I  wish  lo  etnphasize  also  that  the  brain  doo^       < 
not  in  tny   results  decrease  in  volume  with  agreeable  stimuli. j^  ^| 
and  the  size  of  the  brain  pulse  does  not  decTcosc  with  disagree-    ^^ 
ableness.    I  need  not  repeat  in  detail  the  reactions  summarized 
at  the  end  of  each  section  of  the  paper.     It  will  be  »eeti.  that, 
if  this  work  is  valid,  neither  Wundt's  nor  Lehmann's  theory 
can  be  allowed.  _   ^ 

Id  short,  all  moderate  nervous  activity  tends  to  constrict  the  |  ^M 
peripheral  ve.ssels  and  to  increase  the  volume  and  size  of  pulse  I  ^ 
in  the  brain.  All  moderate  nervous  activity  likewise  increases' 
the  heart  rate.  Strong  stimuli  cause  both  au  exciting  and  in- 1 
faibiting  effect,  which  ia  seen  especially  in  (he  heart  rate.  , 
They  also  cause  a  double  reaction  in  the  brain.  The  most. 
marked  effects  are  at  changing  periods,  particularly  with  an 
Incoming  stimulus.  I.astly.  the  activity  of  any  part,  or  thcj 
prominence  of  sensations  from  it  tends  to  counteract  constric- 
tion in  that  part. 

We  may  explain  these  results  in  part,  as  follows.  It  \s  prob- 
able that  all  moderate  nervous  activity  also  causes  constriction 
of  the  splanchnic  vessels.  Strong  stimuli  seem  lo  have  both 
an  exciting  and  inhibitory  effect  upon  them.  Tbc  resitlts  in 
Ihe  heart  rale  may,  of  course,  be  due  to  an  effect  on  both  the 
vagus  and  exciting  centres.  The  increase  in  the  volume  of 
the  brain  is  probably  in  part  at  least  doc  to  increased  blood 
pressure  from  the  constriction  of  the  periphery.  It  is  not 
attention  as  such  that  causes  the  change.  It  may  be  simply 
reflex.  It  does  not  seem  necessary  that  the  stimulus  reach 
consciousness,  contrary  to  Lehmann's  assertion.  At  any  rate, 
I  think  this  is  indicated  by  experiments  during  sleep.  Local 
control  in  (he  brain  at  least  by  constriction  is  indicated,  but  1 
leave  this  question  open  for  the  present.  Perhaps  the  fact  that 
the  activity  of  any  part  tends  to  counteract  constriction  in  it  is 
due  to  the  action  of  vaso-dilator  nerves.     The  circtilatory  con- 
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trol  (leiKuds  upon  physiological  processes  that  vary  Tx>aghly 
with  what  one  is  <]oiDg. 

I  append  here  some  references  l>earii]g  directly  on  the  sub- 
jects studied,  and  most  of  which  have  been  noted  in  the  text. 

Angrll.  J.  R.  nnii  McLbnmak.  S.     The  OrgBoic  KCCecl*  o(  Agrcuble 

and  DtUKTCcable  Stimuli.     Vsycli.  Rev.,  Ill,  371.     1896. 
Ancbll.  J-  R..  Kiiil  Thompson.  H.  B.     Organic  ProceMt*  and  Con- 

Bcionantru.     Piych.  Rcv..VI,ji.     1899. 
Bnitr.XR,  11.     l'bc»  ilic    korperliclieo    AuswiuiiKfn  P*y<:hl»ctier  Ziu^ 

tiiixle.     1904.     (I  haw  not  been  able  10  gtt  the  oriKiuat.) 
BiNCT,  A.  moA  CovKTiKR  J.     Circulation  capillntrc  lie  la  tanln.  L'An* 
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PSYCHOLOGICAL  LITERATURE. 


I 


Exfifrimfnlal  Psytholozy.  A  Manual  o(  Laboratory  PraclJce,  by  Bd- 
WABD  Bradford  Titche.vkb,  Volume  II.  Quanlitativc  Kiperl- 
in«iit>:  Parti,  Student's  Manual.  Part  II.  Initmctor'n  Mmiusl. 
The  UacmtlUn  Couipaiij.  New  York,  1905.  SludcDt't  Uanaal, 
pp.  xll  +  *o8-    Instructor's  Manaal,  pp.  clxsl  +  453- 

In  the  field  of  qnantitntire  ptycbologr  Boglisli  and  AmcrlcMU 
literature  ha«  been  Tclalively  (icrile.  It  wouliIbciatercitiDg  to  deter- 
mlDC  to  wititt  c«UM4  tills  Htrrillly  i«  attritiDUblc.  but  (or  ttie  prcMot 
■t  least,  wre  must  (orego  the  inuuiry.  Meantime  in  passia);  it  may  be 
remarked  that  this  laclc  ol  pToduetivily  Iiri)  been  relcrrcd  by  certain 
prMnmably  competent  ab*crver*  ton  iteep-s«atcd  AtiKlo-^ion  ■<!*' 
pklon  of  tD«  utility  of  the  results  Koiued  by  paychopysieal  »cicuce 
Dtidcr  the  Teutonic  ampicej  where  Ji  oTij{in«te<t.  Others  baveasseited 
that  psycbophytics  ie<]iiired  a  larger  mcAvu  re  of  accurate  patience  and 
a  broiidcT  Hcquainiancc  with  mathematics  tban  the  average  p*yctkoto- 
(i»I  of  British  ot  Anicrican  tiucn(!e  possessed.  Still  others  of  a  more 
•miahle  mood  hnvc  ae»iKued  «a  a  cauae  K\if  more  urgent  appeol  mode 
to  English  anil  American  tentMraineDts  by  the  less  teGhnic»I  aipccu 
of  psychology.  It  could  hardly  rank  b4  a  hold  speculation  were  one 
to  *ugKetit  a  conibinntioD  of  Ilieae  con  tldcTat  ions,  toKetber  perhapa, 
with  others  of  like  ilk.  as  responsible  for  the  extant  situation.  In  any 
caae.  whatever  the  reasons,  the  facts  arc  plain.  Psycbophysica  baa 
been  chiefly  a  conlinrnial  product  aud  until  recently  almost  excln- 
SiTcly  Grnilun  at  that. 

In  the  solumts  now  before  us.  Professor  Tltchener.  wbo  completes 
herewith  hia  serie*  of  laboratory  in*niialn,  has  made  the  first  systema- 
tic coatributlon  to  (juantUative  psychology  which  ha»  itppca[e<l  in  the 
Eagliab  lanituage  on  a  scale  sufHcienlly  large  to  do  justice  to  the  sub- 
led.  If  It  enjoyed  no  other  iliititiclion,  thia  circumstance  would 
entitle  the  achleTcmcnt  to  hif^b  recant.  But  il*  clalma  toorofcasional 
and  scholarly  con  side  tot  ion  arc  of  a  more  irapressiye  kind.  Il  seems 
to  the  reviewer  n  snle  prophecy  that  thrtie  volnmes.  wilb  the  revisions 
which  they  are  likely  to  uiiUer^o,  will  form  lor  a  geneialloi)  at  lc*st 
the  classical  English  tteatineQl  o(  the  subjects  with  which  they 
deal.  Nor  is  this  judgment  iDdicalirc  ol  entire  agreement  with  the 
antbor  upon  Che  po»ltioua  adopted  in  the  text.  It  resU  upon  the 
breadth  and  solidity  of  the  work  and  npon  the  lucidity  of  the  expoal- 
tion.  One  might  quite  conceivably  difier  from  Professor  Titcbencron 
every  important  point  in  bl*  boo^s  and  «tjll  chcrisb  ibc  ainccrest  rc- 
Buect  for  his  accomplishment  and  the  most  sensitive  appreciation  of 
the  service  be  has  rendered  Hnglish-rcading  students  of  psycbopby. 
sics.  Indeed,  the  reviewer  is  not  dlspOMd  to  limit  hia  sense  of  the 
uMtuIness  of  the  volumes  to  readers  of  thia  langoage.  How  far,  how- 
ever, our  foreigu  collcngues  will  profit  by  tbem  remains  to  be  seen. 

Seforc  criterTag  upon  a  more  detailed  ezaminatton  of  the  books  and 
the  author's  position*  npon  the  great  conlrorerted  isiaes  of  psycho- 
physics,  it  neems  fit  to  commenl  upon  the  monumental  tabor  which 
naa  been  dedicated  to  the  task  of  composition.  Thin  is  the  more  ap- 
propriate in  view  of  the  disposition  prevaitiug  iu  sundry  quarter*  to 
toaa  oS  psychological  volumes  between  meal*.    The   literary  and 
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blblionapfaical  completcncM  of  these  rolnmea.  together  with  the  ripe 
■ndMHicriMllBfttM  which  they  contain  of  complex  probletni.  csUtbluh 
a  moat  whoIeMme  *tfiii<lsT<l  for  Eii)!li<<h  wHti&i;.  In  thla  nstticuUt 
they  seem  to  the  reviewer  to  mark  a  distinct  advance  upon  their  (ore- 
runucri,  the  volumu  oa  naaUuitivciiivMtiKalioni.  The  typographical 
work  ba«  alM  been  well  aoat,  allbotigta  error*  are  by  bo  io«*iia  want- 

The  lirst  qucMton  ol  Kcccral  ftisniScatice  raited  by  these  treatUe* 
concerns  the  ia<aii<lnc»s  kii<I  expedieecy  of  the  divUJoo  of  the  ezpcri- 
mental  field  into  aqnaliiatireaodaquBotilativepm'tion.  The  reviewer 
commented  opon  thts  matter  in  a  notice  of  the  earlier  volumes,  tint  it 
incritfi  s  (iittbcr  wotd  la  the  ttKhl  of  the  Toluoien  now  before  its  wbich 
rereil  in  complete  form  the  author's  cuiiceptiun  of  the  diatinctioa. 

As  the  rcTiewer  nndcntand*  him  Profcuor  Titcbener  maintains 
that  a  knowledge  of  the  quantitative  rclatiOBa  of  meniat  proceaae*  ia 
as  mach  ■  fundamental  part  of  p»j>chologT  aa  the  Vnowledre  of  thcir 
qnalilatiTC  peculiarities.  The  mannala  tnemaeWes  fnmisn  the  best 
•rldeiicc  tbnt  from  the  practical  point  of  view  the  dtfision  i»  not  oaly 
feasible  but  also  pedagOKicallT  uMful  nnd  scientlfieallj  wmrr&ated.  It 
CDableE  one  to  preaent  the  field  of  nperi  mental  paTClMkrgy  with  dne 
reKnrd  to  those  line*  of  elravajje  which  have  bi-cn  hiMotically  sipiifi- 
cant  and  it  tefiecls  a  distinction  in  methodological  urocedare  that 
fully  juttifies  recognition  in  some  form  as  radical  as  this  embodied  in 
the  author's  devotion  of  separate  volatile*  to  it*  cxpoaition. 

If  the  iHolation  from  one  another  of  th«  qaanlltativc  sad  the  quali- 
tative experiments  has  any  practical  drawbacks,  it  is  mor«  likely  that 
these  will  be  found  to  inhere  1n  the  COnTcyaT>cc  of  exaggerated  in- 
prcaaioBSol  the  nltintacyal  the  division  and  the  exbaaattvcues*  of  tlM 
two  branches  of  psj^lwfogical  inqnirr.  The  two  proTlnces  ate  integ- 
ral portions  of  the  ireneral  psychological  realm,  however  dispaimte 
ttacir  methods  and  aims  may  be.  Moreover,  there  ar«  other  mctbodf 
and  points  of  view.  e.g..  the  genetic,  which  are  eqnalljr  valid  asd 
thoroughly  pionilsing.  Of  courac  consideration*  of  this  kind  hare 
weight  only  iu  connection  with  the  mora  or  !<«•  nscooKclou*  loflB- 
ences  exercised  by  a  text  over  the  minds  o(  JWing  Mndents.  No  on* 
would  think  of  accuaini;  Profeuor  Titcbener  hInMelf  of  lack  of  breadth 
In  bi»  cimception  of  the  legltlmalu  psychological  methods. 

Oq  the  theoretical  side,  the  divilion  raise*  a  (luestion  of  aclentlfic 
clasiificntton  which  is  iiilriasically  iDtere*ttn|[  anil  of  peculiar  import 
in  this  tiutiiediste  Instance  because  the  reply  given  by  our  anihor  (aa 
will  presently  appear]  is  in  reality  based  upon  the  most  fuadamcstal 
prepossession  in  bis  treatJae,  (.  t.,  the  nalnre  of  mental  meanre- 
nient. 

In  our  general  works  on  psychology  there  is  often  no  anbataatial 
diRtinciion  made  beiween  piycbophyslcs  and  quantitative  psychology. 
Nor  is  tills  slrniiec  when  one  remembers  that  until  recently  moal  o( 
the  English  writing  oD  matters  pertaining  to  this  tsiigc  of  probltma 
was  done  nnder  the  controljng  inflncncc  of  Feehner  for  whom  the 
douilnaitl  interests  were  psychophysical  in  the  picciic  meaning  of  the 
term.  Prom  the  point  of  view  of  our  author,  however,  thrdiktlnctiofi 
it  at  oucc  real  anu  pregnant.  Psychophysics  is  but  one  chapter  in  a 
qiiautilslive  psychology.  Strictly  considered,  the  fuodamcntnl  intcrcH 
in  pBythojjhysics  proper  is  always  cenlcred  in  the  discovery  of  the 
quantitative  tclntions  liEtveen  ronscionmesi  and  the  physical  world, 
whether  the  latter  is  represented  by  proccMes  iii  the  animal  body,  or 
by  the  extra-organic  molecular  movements  consIitutliiK  *  pbysio'lofci- 
cal  stimnlns.  As  distinguished  from  this  conception  of  psych ophystcs 
(jnanlitallve  psychology  finds  it*  problem  in  aaalyriag  th«  quantita- 
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tiv«  HpecU  of  menUl  ptocesaes  per  te  and  quite  apart  from  any  OT«rt 
reference  li>  the  physicnl  world,     [t  muat  be  a<lmiIt(Kl  that  in   actnal 

rractlc*  the  illHcrciiiTcbvtneeD  tile  two  forms  of  in(|uliv  often  dwin- 
le»  to  the  vanishicg  pviut.  But  this  does  not  loralidate  the  fact 
that  the  ultiniatc  aims  of  the  tno  are  distinct.  Moreover,  in  manjr 
C*MB  the  procedure  i»  dlSereiit.  Bnt  bowevet  tenable  tUia  line  of 
demaication,  if  accepted.  It  Inataiitly  raises  the  aueation  of  the  itains 
of  psjchophysics  ill  piychologj.  Does  psjcbophyaic*  fall  definitely 
Inside  the  TAii);e  of  usychology  ? 

Whether  piycbapuyaica  ieto  be  accepted  (lankly  into  the  family  m 
»  Kcnuiae  member  of  the  M]rcholof[ical  fiock  obvioiuly  depend*  alto* 
gelher  upon  onc'a  conception  of  the  tcope  of  ptychology.  It  is  quite 
poeslble  to  view  psychology  in  »ucli  away  as  to  render  psychopliysice 
at  best  a  hcrmaphrodilc  form  with  n  dubtou*  position.  For  example, 
it  one  considers  the  proper  buftlnes*  of  psychotoiry  to  be  the  aualyxla 
of  co4i*ciou*uess  couceived  in  common-sense  severance  from  the  world 
of  ptayaic*.  it  would  seem  [o  follow  that  psycfaopbysics  as  an  end  in 
Ittell  mn«t  fait  soniewlinl  ODlsida  the  barriers,  or  at  all  events  mnst 
•natain  to  the  maia  stream  o!  psychological  interest  a  purely  ancillary 
relation.     Hone,  on  Ihe  other   haud,  accords  to  the  jurisdiction   of 

fiychotogy  anylliiuK  wbicb  comes  to  band  !o  the  search  after 
nowledsc  about  the  mind,  it  is  entirely  powihie  to  welcome  psycho- 
physjca  as  nil  orthodox  member  of  the  (old.  The  definitiousof  most 
contemporary  ptychologitte  probably  look  toward  the  firsl  con- 
ception, but  their  practice  qnite  aa  certainty  looks  m  the  other  direc- 
tion. At  IcAst  the  reviewer  recslls  do  psychologist  who  does  not 
gladly  invsde  »uy  territory  contiguous  to  his  own  when  the  raiil 
promise*  booty  of  a  valuable  kind.  This  is  illustrated  constantly  and 
somewhat  tla|!raDtly  by  the  familiar  citations  of  materials  gained  from 
Deniolouy  which  can  hardly  by  any  stieleh  of  the  imneinaiion  be 
regarded  aa  properly  psych olojjical  ground,  when  one  Ittiills  thta 
grotind  to  the  immediate  anntysis  of  consciousness  as  such. 

On  the  moat  (nudamentnl  wud  tLi^nilicanl  problem  of  the  quanlita* 
tive  psychologr,  t,  e..  the  possibility  of.  and  the  nature  of.  mental 
fueoaurement.  tile  author  is  frAUkly  a  disciple  of  Dclboeof.  The  ma- 
teria) of  raeiitnl  mtasuremetil  is  not  scoimtion  as  snch  but  'in  the 
range  of  scusory  processes,  of  which  alone  we  shiill  spe^k  here)  sense 
diataocea.  contracts  or  relations  between  sense  excitations.  Thia 
view  at  once  forestalls  a  basal  weakness  in  the  original  Pechnerian 
position  against  which  armies  of  critics  have  directed  their  fire.  It 
aroid*  the  neceatily  (or  defcndiux  senution  as  itself  a  measurable 
nuignitude.  Iudee<d,  it  %»**  further  and  m«iittaius,  as  do  certain 
nalbematiciani,  that  such  an  isolated  quantity  as  would  be  oflbrded 
by  a  sensation  posneuiUK  mnKnitnde  of  ond  by  Itaelf  is  absnrd  and 
impossible.  Menntinic  it  vigorously  champious  the  meunrable  and 
<[naiUitBtive  nature  of  the  sense  distances. 

The  other  half  of  the  fundamental  perplexity  confronting  a  (iuautl> 
tatire  psyeholoRy  [(or  the  first  point  to  which  we  hove  just  referred 
ia  bnt  a  part  of  a  larger  whole],  conceni<i  the  detcn-.ii nation  of  ■  unit 
of  HlcasDremcut.  "niit  also  is  solved  on  DetbLeufeiin  line*  by  resort 
to  increments  o(  sense  distances  which  prove  in  actual  oractice  to  be 
bigbly  similar  to  the  Fechneriau  increments  of  Hntatloa,  altbongb 
the  conception  of  them  is  different  in  tbconr  and  their  place  In  a  pay 
ehophysics  is  dtfierent  Iron)  that  accordco  by  Kecbner  to  bis  incre- 
ments. Sensation  is  not  itself  regarded  as  constituted  by  intcttrntcd 
increments,  bnt  the  sense  distance*  are  measurable  in  terms  of  no> 
ticeabte  iucremeutal  differences.  The  unit  is  arbitrary  bnt  jnstifiable 
bacaase  practicable. 
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Bridently  Ihc  utlKtjr  of  Riicb  n  nah  will  depend  upon  it*  equality 
over  the  whole  range  of  senic  cECitatioEi  to  which  li  niiijr  b«  deairabie 
10  applr  measatciaient.  Thi*  Inct  colli  to  mind  the  old  familiar  con- 
t*«t  which  Fechnei  catrted  on  with  hi*  advercarlc*.  He  itonllj'  main- 
tained that  the  incremeuls  were  e(|ual  JD  diffeiCDt  parte  of  the  »«i»« 
ocbIc.  Many  of  hi*  critics  have  iii»i»ted  that  thia  contentioii  fliei  di- 
rectly iu  the  face  ol  the  most  ohviona  inlro«p«Clion,  hikI  to  the  rmk 
and  file  of  iioii*p«ycbophysical  paycbotoglau  tbelr  po»!tlon  baa  gm* 
era Uy  aMtued  valid.  TtaejiursieaaaDiaKipeimblediSicaliy  the  alleged 
fact  that  In  the  field  of  prewnre  aenMitiOBit,  for  example,  the  Juat  bo- 
ticcnhle  diffrreDi'e  whi<:h  euable*  ut  to  dltxTtiminatt'  a  j^cain  from  aoae 
other  hciTierwciKlitdoci  not  iccm  to  ti*  at  all  the  same  ai  the  j.  n.  d., 
which  permiu  u*  to  di«tiiiKui«h  between  a  weieht  of  a  hundred 
ponuils  and  another  pTOpoittonately  heavier.  On  tilt*  ijaue  ProfcMor 
TitchcDcr  i^  a  rather  Koacded  npfaolderot  the  equality  of  (he  incte- 
uetits  of  seiit«dii!taDCe  IbtouKhout  the  iolcoaire  Male.  Mis  atliludc 
is  detenuiued  In  part  (so  far  nseoQceinB  the  HnpTalimiaal  di^iauccs) 
by  hi5  own  introjpcclivc  delivcrancci.  nnd  in  port  by  the  fact  that 
the  lesulls  of  meattirenietita  made  on  the  nasniuplioii  that  Ihe  tncre- 
mmtB  Hte  iiraclically  equal  apparentljr  aDbatantiaie  the  claim.  At 
all  events  they  do  not  militate  aKainst  ti.  Tbc  reviewer  canaoi  re- 
frain from  lemarkluf;  that  wjih  re|Eanl  to  ilillicultic*  of  the  kind  facte 
Involved  a  functional  psychology  occuiiles  a  peculiarly  strategic  posi- 
tion. A  siructtiral  psTch€ilo);y  may  well  be  iu  donbt  about  the  equal- 
ity ol  the  these  J.  n.  a.  jtictenienta.  FnuiCtionBlly  they  aie  uaqoc*- 
tioiiaUly  •.-<|uhI  and  this  would  appear  to  b«  the  point  of  really 
fundanientBl  moment. 

It  has  probably  been  evident  that  evcrylhliiK  which  ban  been  said 
up  to  this  point  has  direct  and  Immediate  bearing  on  the  lotenait* 
lelBtiona  of  psychic  procMaca.  But  tbc  circa  instance  i  which  attach 
to  the  qunntitative  relations  of  a  s^ialial  slid  temporal  kind  and  to  the 
BCtial  arranKemcut*  of  a  (|uaIitBtive  tort  are  not  tnfbcietitly  di&eieat 
in  nature  to  necetittate  a  separate  treatment  at  thia  jnnctnre. 

A  InrKc  pnrl  of  ihe  discuasJou  nbout  mental  mcastiTcmeQt  has  been 

ficrtiiient  primarily  to  the  theoicticai  rather  than  to  the  practical 
nteienti  involved.  Nor  i«  the  cogency  of  the  ontcome  particularly 
flotterinf!  to  ihe  lucidity  of  the  protagonists.  Indeed,  much  of  the 
controversial  wtltiug  sii^ests  aouls  calling  to  one  another  acroM 
oceans  of  misunderiiandiug,  and  nnbappilv  the  calls  are  not  always 
agreeably  toned  at  that.  Professor  Tiicnencr's  citations  exhibit 
strikjugly  the  exteut  to  which  utterly  divergent  aud  ultra- res )>ectable 
scientific  opinion  may  be  cherished  on  the  theoretical  questions  at 
sinkc.  By  something  of  a  tour  de  /ortt  he  maiinges  to  discover 
strains  ol  agceeriient  iu  a  number  of  thelniport^nt  authorities,  hut  the 
achievement  haa  impresaed  the  reviewer  as  the  worthy  efiort  of  a 
peacemaker  and  a  searcher  for  harmony,  THther  than  sw  the  disinter- 
ested legiiliatlou  of  an  obviout  fact. 

But  whether  one  adopts  the  general  views  o(  Delboenf,  or  of  Wnndt 
or  Miillcr,  or  eveu  of  Fccbner.  there  are  many  points  inoae's  practical 
procedure  which  might  rcoiajn  snbstautially  uiiallored.  Por  exninpte, 
one  nii^ht  employ  the  method  of  minimal  change  without  esaentlal 
modification,  whether  one  were  primBrily  cngofccd  tn  determinius  a 
limen  in  the  sense  of  Fccbner,  or  a  serial  dcIcrQilnslioii  of  inteoure 
sense  distances  in  Delhftuf's  sense.  Of  all  of  which  the  point  ia  that 
one  must  distinguish  sharply  between  qncslioni  of  technique  in  pro- 
cedure and  questioni  of  theory  as  regards  the  status  ol  quanltlUd 
method  in  psychology.  The  two  issues  are  of  conrse  vitally  related 
from  the  standpoint  of  any  nltimste  view,  but  an  nsrecmeut  on  prac- 
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ticBl  procedare  it  m  compatible  with  diverjccot  beliefti  ahout  the 
tbMfvtIcal  matt«n  involrM,  as  1*  sgrctmciit  about  phyiicBl  meunr- 
lag  with  diicrepant  notions  of  the  oattirc  o[  matter.  On  the  qactttoo 
of  practical  procedure,  there  i*  alreaily  exIeiiiiiveaKfceitieutann  liloubt- 
lr»«  w'il  I  itiK-«li1y  be  more  ««  the  real  basis  of  ttie  •liifennc^a  of  o^n- 
ton  become*  clanficd.  On  the  anderlyJnK  problem*  of  a  theoretical 
characicr  the  (Iccadence  of  controveray  will  probably  be  mucb  alowCT, 
bnt  foitutiatety  U  it  practically  much  Icm  impurtant. 

It  would  be  pfctciuioua  to  attempt  an  exhauslire  critique  of  Del- 
bccnl'*  view  of  the  subject  of  nieulal  meaaurentent,  but  a  mere  word 
of  comineutary  may  be  permitted.  Passing  over  such  refinemenlaof 
criticism  as  Meiiioii(['s  (not  as  vnluelcsa,  but  as  momeutafily  irrele- 
Tnnl).  and  dJure^tarding  the  advocates  of  nientat  meniiurntion  as  pri- 
marily applicable  to  processes  ot  judKnivcit  and  apperception  (for 
whoM  views  there  is  much  to  be  said),  it  appears  that  the  position  of 
Delbccuf,  while  lupcrior  to  its  predecesnoTS  as  a  ptaclicnl  M'oikiuK 
(oQiKlalioii,  bfl.»  not  allO](clber  escaped  certain  of  the  limitations 
which  hedged  them  about.     Two  of  these  may  be  mentioned. 

In  the  first  place,  howercr  strenuously  it  may  be  uiged  that  thcM 
DelbcEufean  itieasuroincnts  ari:  incutal  aud  not  physical  meaanre- 
tneat^.  it  still  remains  true  that  alt  expressions  of  them,  all  tangible 
results  of  ihera  must  be  formulated  with  the  aK»i*lJnice  o(  physical 
terms.  This  is  perhaps  uolbiiix  to  their  discredit  nscompsred  with 
physical  meastirements.  which  require  not  only  physical  units,  bnt 
alao  an  obierviu^  mind  to  make  the  meniurements.     The  two  are  at 

S[Utt*  oil  this  score.  Bui  the  (act*  warrant  notice  whenever  emphasis 
■  bclag  put  upon  the  purely  mental  character  of  the  DelbivufcuD 
ine«»nr« meats.  Physical  stimuli  are  constantlr  in  cTidenre  wbenerer 
■peclflc  quantitative  termi.  are  lieslrcd.  Nor  dowc  foiKCt  iu  makiug 
tbft  aMcrtiOQ  that  these  stimuli  are  employed  as  means  and  never  ai 
ends  in  thcmselvei.  Bui  pure  mentn!  quantificnllon  is  apparently  an 
invertehr*le  form  which  requires  the  stiflcniitji  of  fcome  lilud  of  phyal- 
cal  apiiie  ia  order  to  render  it  practically  available. 

Id  the  second  place,  tbe  sense  distance  which  is  the  measurable  mof- 
nitude  ander  this  theory,  psychologically  considered,  is  sotticthluiE  of 
an  artilnct,  as  were  the  Fechuerian  laciemenls  of  sensation.  ThlsdoM 
not  prevent  its  successful  employment  for  the  purpose  in  hand  (nor 
were  the  increments  of  Fccbner  intriitsicMlly  JniprMclical).  but  it  doe* 
in  a  de|;ree  aRect  its  ittatuH  a*  a  p»ycho1of;ical  term.  To  illustrate, 
when  one  light  is  sensed  as  brighter  than  anolber  just  precediiie.  It 
does  not  seem  to  correspond  to  anything  commonly  experienced  when 
the  second  lixht  1*  apprehended,  to  say  that  the  distance  of  tbe  one 
from  the  other  on  an  intensive  soalc  1b  thereby  established;  nor  is  the 
situation  altered  by  any  aucb  consideration*  as  those  set  forth  in  Pro- 
fcMor  James' description  (clopely  resemblinK  in  its  immanent  psychol- 
ogy certain  of  Fechuer's  conceptions)  of  the  second  sensation  as  being 
a  sensation  of  light -I!-briEhler-th«n-liKht-.\.  It  is  felt  as  brighter 
without  doiibt,  hut  in  this  awarcneM  of  superior  l>rlghlnc*»  there  la  no 
ttcccsaary  conseionsncss  of  the  distance  between  tbe  two  as  lense  dis- 
tance. That  is  to  say.  the  itnmedisle  conscious  reaction  i*  "bright- 
er," but  the  (fuautltative  ranging  of  the  experieucea  on  an  iotensire 
»cal«,  which  la  in  some  form  or  other  essential  to  measurement,  is  a 
•opbttticatcd  afterthought  of  the  professional  psychologist.  To  read 
it  in  ■■  a  regular  Irjiturc  of  intensive  comparisons  Is  to  commit  the 
paychotoglst's  fallacy  in  a  peculiarly  obvious  way. 

To  this  Hue  of  attack  Professor  Titchener  has  already  prepared  a  re- 
pljr  which  relies  fot  ila  (orc«  upon  tbe  contention  that  we  often  make 
qnantitatlv*  iudgmenia  without  bdng  oonaclons  of  tbe  qnantity  as 
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qanntily.  The  rcTtew«r  do«*  not  cbaltCflC* this  auertion  bnt  Ue rti«w 
tnepr«*iou«  qamionaod  nnurks  Lbat  inietGi*  the  Fe«hneri*n  con- 
ception of  mcotal  mewiHreinmt  tus  ft^acndv  Ixtn  ch>racterueil  u 
Jo  reality  pliyticM  niMSiirement,  llie  Dclbincufcan  coucepttOD  in  iti 
torn  otfcrm  a  womewhat  vicarious  type  of  m<:H4umii«Dt,  iimaiDucb  »* 
the  *erial  arrangctucut  iittltsp«nsable  to  the  real  in««.iariiig  proceai  ia 
olleii  not  OTcrlly  preicnt  at  alt  to  the  coDBciouaaevi  upon  vhich  (he 
iiit*«ureiiieiitaaVe  bela^;  exrcutcil,  TbMC  commeiitH  arroflcreil  Is  no 
apirit  of  hostile  crittciim.  (or  tbe  reviewer's  attitude  is  dUtiactly  sjrin- 

JiBthetic  toward*  the  DelhocDfcan  Tiev,  but  limply  to  empbasuic  Ibc 
act  thai  there  arecetlilual  difficultlea,  oral  least  li nil tation*,  for  this 
theory  as  well  a»  lor  its  (orernnners. 

On  one  rather  iinpoitant  matter  cloaely  related  to  the  preceding 
topic,  Profceaor  Titctacncr  aceins  to  bav«  (alien  Inton  curious  tncon*)*- 
tency.  lie  najri  (Stadeat's  Manual,  p.  vi)  that  tbe  qncstion  ask«d  of 
conaciouinea*  in  quaQtilaiive  cxperimenta  ia  ncTcr  the  direct  qucalioa 
'bow  ranch,'  but  always  one  or  other  of  tha  two  qaaatloBB  'prea«flt  or 
■baent'  or  'same  or  different.'  Bnt  on  page  nof  thcMinie  book  in 
dcacribinfc  the  procedure  for  a  tc«t  on  the  DL  lor  briffhtneas  be 
apeaka  oAbe  O  sabring  at  a  certain  polut  'lighter.'  And  acaln  on  pv< 
106  in  gfring  directioas  for  t«ata  on  tbe  DL  for  preasnre  m  aaya  tnc 
'^ndgmenta  BMjr  take  the  (arm  'much  Krcatcr.'  'j[rcatcr,'  "  etc.  Now 
tb«  r«Tl«irtr  baa  no  dcoire  to  invest  time  la  asaanlling  a  man  of  sira* 
and  the  author  probably  bas  some  ready  explanation  (or  this  sccoiing 
contrwlktion  in  his  nttcronccs.  Bnt  nbatevcr  the  (acts  a*  rcgaKU 
thiii  part  i>(  the  i|uc«ti«n.  it  nppcarK  to  l>c  rcaaoaablycTidant  tbst  only 
on  the  basis  of  Ihr  ability  of  conicionsneai  tOgiTc  jndjnnentBof  tb( 
"greater"  or  "less"  type  does  it  become  poasJblc  toipeaEotconscioos 
proccBscs  AS  being  properly  subject  to  nrrnngcineut  >»  a  ()iiaa Illative 
•cries.  It  is  perhaps  possible  so  to  devise  one's  experiments  that  the 
verbal  reaction  shall  always  be  either  "present  or  absent"  or  "same 
or  iliClcreiit."  Rul  tbe  actual  conscious  reaction  either  Involves  di- 
rectly the  quantitative  predicate,  implicitly  if  not  on  every  occasion 
overtly,  or  coDsciousuess  is  not  sutccpliblc  to  geaniuely  quantitative 
treatment.  Bveu  If  one  attempts  fio  to  nt rang*  one's  proce^lurc  thai 
tbe  qnesliun  "how  much"  is  never  directly  aakedi  there  are  nrrtaln 
eipcritnents.  e.g.,  those  on  cc)nality  of  spatial  distances,  in  which 
this  query  Insists  ou  impliiKlnK  upon  the  consciousness  of  the  O,  how- 
ever Hcrnpulously  the  £  bas  endeavored  to  avoid  it. 

Before  examining  tbe  detailed  arrangement  of  hi*  work  vrevaaj 
note  ibai  Professor  Titcbcner  does  all  he  can  to  aid  in  the  worlby 
effort  to  put  Weber's  law  in  the  subortlinste  position  which  it  r«ally 
deserves  to  occupy.  German  psycholojiist*  have  (or  a  long  time 
aacrihed  to  it  a  posiitott  of  »ecou'iary  iuportanre,  hut  in  the  wrllLncs 
o(  English  and  American  psychologists  11  bas  penis[e<l  in  moimpolu- 
ing  tbe  foreground  lu  constiluting  aubstantiauy  the  alpha  end  omega 
of  accomplialimcnt  in  quantitative  paycbology.  To  be  snre  tbi*  atti- 
tude ia  often  varied  l>y  recognition  that  its  demonstrated  validity  i» 
limited  to  certain  raogcs  of  sensecxperienccand  valid  therein  only  on 
terms  o(  sufieratice  (ot  irregularitiei.  But  even  so  It  Icoras  large.  To 
tbe  reviewer  tnis  fact  seems  attributable  wttbout  serious  doubt  to  tbe 
phlloaopbical  aud  cosmological  int<>rpreialioH  aoeordcd  it.  In  any 
event  we  appear  to  be  entering  upou  a  period  ol  larger  enllgbtcnmcnt 
coDcerniug  the  merits  of  tbe  case. 

Turning  to  tbe  orgauuation  o(  the  books  we  find  that  the  volumes 
fall  into  three  principal  chnplcrs  ol  wbicb  the  first  it  entitled  "Pre- 
liHtluary  Bxperimenta"  and  consists  of  lllnstrative  determinations  of 
qualitative  and  intensive  limens.    "The  second  is  devoted  to  the  metric 
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fflclliods  and  contain*  experiin«nta  itluHUative  of  nil  the  more  Impor- 
tant tonatoi  qnanttUtive  proccduic  tu  the  renlio  of  •cnaation.  and 
the  third  i*  KJvcii  over  lo  reaction  espeiiinetils  from  tiie  luautltalivc 
point  ol  view,  fiichi<IiiiE  a  rHthn  ntcusife  txpoiitory  accoaat  of  elec- 
trical nnili  BQil  methods.  A  tinal  and  much  briefer  chnotcr  diicnaae* 
the  psj'ChoIoKf  of  liitie  (torn  the  same  staiiit point.  Ill  adiljtlon  totlieaa 
dtrlaloiia,  tbe  luatrnctor'a  MhuubI  lias  an  elaborate  and  invalnable 
intiodactory  acconot  of  the  rise  and  progress  ol  quaDtitntive  pay- 
cboIoKj,  which  canstilutea  esietitialljr  a  criltcal  hitlory  of  paycbo- 
phyalcs,  aiid  tbi*  fiudaa  miich  briefer  counterpart  in  an  introductory 
section  in  the  Student's  Mannal  describing  the  field  of  meuotemcnt 
In  general  and  psychological  measure  men  Is  in  particular.  The  In- 
itructot'a  Manual  hw  alto  a  chapter  on  typical  eziierluient«  In  (jnan- 
titative  psychology  and  three  appendices  dedicate'!  to  c lamination*, 
books,  intlTumenls  and  dealers  in  them.  Indices  ot  Tsiious  kind* 
coitipicte  the  umIiiI  inachiuery  with  which  the  volumes  are  provided. 

The  amount  of  space  reserved  for  discussion  and  einlanation  o( 
electrical  apparatus  and  electrical  principles  will  no  doubt  appear  to 
certain  i»*tractor»  CKCCsaive,  while  others  will  feel  that  the  *pace 
dCTOted  to  purely  mBihematical  ciposiuoo  is  nnneeessarily  extended. 
But  the  nntnor  bni  the  comfort  of  knowing  that  no  conrae  which  could 
be  seleclcd  would  please  every  one  on  this  score.  Meantime  in  tli« 
reviewer's  opinion  the  plan  pursued  is  altogether  judicioua  and  pro6t- 
able.  The  unfathomed  iguo ranee  of  the  average  student  coiiccinlug 
the  facts  in  the  rate  pssses  lielief  utilcM  one  liM  lor  »ot»e  years  given 
Inatruction  to  clatses  In  laboratory  psycbolovy. 

So  far  as  the  reviewer  has  any  quarrel  with  the  portion*  of  the  text 
which  deal  wJtb  apparatus  hiscridcif^m  would  tie  directed  at  the  failure 
to  CbarvCterlse  oertaiu  piece*  aa  frankly  as  bis  owu  experience  would 
warrant.  The  difficnities  are  nodoubl  often  the  fault  of  the  mcchnnjc 
and  not  drfcci*  in  the  theory  of  cotistruclion.  But  the  reaulls  for  the 
nnao  phi  Plicated  purchaser  are  one  snd  the  tume.  Thus,  for  Instance, 
the  Zeitainn  apparatu*  pictured  on  page  399  of  the  I.  M.  is  by  no 
means  always  so  constructed  as  to  permit  satisfactory  result*.  Nor 
does  Ibe  autbot'a  reason  for  introJuciuK  Scripture's  touch  weights 
(S.  M.  p.  15.)  seem  convincing.  He  admits  in  a  comment  iu  the  I.  M. 
that  the  apparatus  is  unsatisfactory.  The  reviewer  hni  encountered 
many  sets  of  these  weights  and  white  be  is  ccrlaiu  that  occasional  stta 
must  have  beta  so  constructed  asto  give  reliable  resnils.  he  iseqnatly 
certain  that  the  average  set  converts  the  expciimcnt  into  a  farce.  So, 
too,  the  cartridge  weights  ineiitloned  (01  experiments  on  pleasure  oo 
page  1890!  the  I.  M.  have  the  advantage  ol  theapnesiand  the  endorse- 
ment of  wide  use,  bnt  they  nimost  Invariably  wobble  if  used  lor  any 
of  the  higher  weigblx.  f.  g..  too  graniK,  and  they  commonly  require  a 
pad  to  minimize  temperature  efiecls.  This  pad  teldoni  trausitiii»  the 
pressure  equally  over  the  various  parts  of  its  surface.  The  same  kind 
ol  liniitalion  holds  true  of  other  pieces  of  listed  mnterial.  Criticism 
ol  this  surt  would  be  sheer  carping  were  not  the  author's  dictum  on 
these  subjects  so  often  taken  uncritically  oj  goipel.  In  consequence, 
a  higher  degree  of  responsibility  rcsta  on  him  than  falls  to  the  lot  of 
most  of  ns. 

On  one  matter  of  prtMtlcal  importance  to  students  1.  e.  the  anV 
fective  criterion  of  assurance,  the  writer  could  with  that  the  author 
bad  given  more  specific  iustructloDt  anil  advice.  The  dlHereiKC  be- 
tween doubt  and  aasn ranee  is  nowhere  more  •trikingljr  brought  out 
knd  Bowhefe  in  the  realm  ol  psychological  stiidiea  more  sigoificftst 
ib«D  lo  the  caw  of  ouantitativeexpcrlmenta.  Shall  one,  forexiUBple, 
ettablishas  his  standard  for  judging  that  twosensatiODS  are  intensively 
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difictcnC  *  convictioa  altogether  uanltcrabk,  or  shall  one  employ 
an  attitude  of  practical  aMucacce  iJiniU;  to  that  vith  which  oae  ac- 
ce]>t*  a*  true  the  r«colIcctlon  of  one'*  whvrcaboat*  a  week  ago,  or, 
fiaallf,  shall  ose  cnltiTate  a  more  higbly  scaaitire  appccciation  and 
KIT*  a  poaitive  Jnttjctilctit  whenever  one  lulpcct*  a  halBDC«  in  favor  of 
a  dISvrracc  ?  Atiy  oat  of  Iheei:  »lllli,v.If<r  may  t^ivt  relHtivelj-  col]!li^lC(lt 
rcaolt*  if  adopted  and  conacieatiously  carried  ttatoagb.  But  thete  a 
of  conr*e  a  choice  and  there  may  be  othct  attittldcs  atill  more  \aii- 
doaa. 

In  the  writer's  experience  the  personal  equation  comes  in  here  in  a 
rery  diaturbiiifC  maimer  and  itudeota  are  nonpIuiMd  and  often  di*- 
conrsgctl,  il  not  disgusted,  to  fiud  that  aeveral  of  thcin  hare  been 
proceeding  In  direrse  inys  when  supposedly  ailng  aimilar  methods. 
Moreover,  the  difficulty  u  likely  to  obtrude  itcelf  on  the  atudenl'a  at- 
UbiIou  despite  every  pracautloo  on  the  port  of  the  inatructor.  Of 
conrae  wer^'  teacher  gives  hi*  own  stndeota  dUectlon*  npon  tfaia 
(amiliat  difficulty  of  (luantitative  work,  but  a  fuller  dUcnatutn  than 
liaa  t)e«n  oHervl  )iy  Piofcflsor  Tilchener  woatd  bare  bc«n  moat  wel- 
come and  of  the  greatest  valae  in  its  tendency  toward  uaiformity  of 
nndcrstanding  if  not  of  proce^lare.  Apart  from  tbe  pnreljr  ptychologi- 
cal  iaaue  involved,  the  point  really  raUc*  the  whole  quc«iion  of  tBC 
nature  of  certain  of  tbe  mcasaiements  and  the  part  played  by  erron 
of  obacrvftlioa. 

On  the  in)poitatil  matters  relating  to  ibe  aMcific  paychophytlc 
methods  tbe  anthor  has  obviously  been  much  inflaeneed  by  Profctaoc 
G.  U.  Miiller.  Thcae  question* arc  taken  up  in  tbe  sceoud  main  part 
of  the  teata.  In  the  S.  M.  attention  is  chiefly  cou^iied  to  directiooa 
(or  tbe  application  of  the  technique.  Tbe  I.  U.,  aa  was  notic^l  above, 
offers  a  most  valuable  hiitoricnl  and  critical  excgcMS.  Tbe  mcthodi 
are  di*cu«sed  under  the  following  headings:  (a)  the  method  of  limlta 
in  its  various  form*  (at  pretent  commonly  de*iK"atc<l  in  English  as 
the  method  of  minimal  chan^);  (b]  tbe  method  of  average  error  with 
it*  aubocdinate  totm  the  method  of  e<|uiva1ent«;  (c)  the  method  of 
equal  sense  iliBtaucci  generally  known  in  connection  witb  Ita  sevctal 
modea  aa  the  'gradation  methods:'  and  (d)  the  method  of  constant 
atimulns  and  conaiant  ■[Jmnlua  diflferencec,  hiatorically  familiar  a* 
the  method  ol  right  and  wrong  cams. 

To  readers  accustomed  to  the  older  nomenclature  the  terms  uaed  to 
dcaiKUatc  the  difiercnl  methods  seem  Bomewhat  strange  and  poasibly 
a  trifle  cumbrous.  But  on  the  whole  (with  one  powible  cxcepllon, 
t.  f.  certain  of  the  forms  of  minimal  change)  they  are  intrinalcallyilia- 
tinct  imprOTcmcnta  upon  those  commonly  in  vogue,  for  they  suggeat 
more  immediately  and  leM  amblguouiily  than  do  Ibeae  the  cawutial 
characteristics  of  each. 

Aa  is  well  known,  the  proposed  claaaification  of  tt^  methods  are 
almost  aa  nnmerou*  a*  the  p<>ychoph>'sirn1  luresiigatora.  Prom  the 
•tndent's  point  of  view,  the  main  consideration  is  that  the  claMl&calioa 
offered  shall  display  tbe  rclationa  moil  ctacntial  for  both  theory  and 
praclicc  !u  an  Inte'lUgible  manner,  ncid  Ihi*  result  ia  ecoomplubed 
BUcc^sfuUy  by  the  arrangement  adopted  by  our  author.  It  poaalUy 
tend*,  however,  to  emphaaiic  differcncea  at  the  cost  of  obscuring 
aimlUriliea,  and  the  reviewer  i*  strongly  of  the  opinion  that  a  mote 
overt  and  explicit  discussion  than  occurs  anywhere  in  the  teztjuatify- 
ing  the  usage  employed  would  have  been  agreat  boou  to  student*  and 
a  mRTerialadflttlnii  to  tbe  vnlne  of  Ihr  ircatises.  The  author's  labors 
peculiarly  Gt  him  to  handle  with  lucidity  and  relatirc  ease  the  com- 
plex problems  aud  relations  involved. 

Aa  compared  with  Professor  Titcbener's  precious  booka,  tbe  pte«- 
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cot  votamcK  ""KK*^'  "  bliifbrr  ncrroui  trn*ion  In  compoiitlon.  H«  has 
eridentlv  welcumird  th«  opportunity  to  itre  his  miml  on  a  uumber 
of  subjccls  in  which  hiu  emotions  wc  somewbnt  concerned.  The  critt- 
cUnii  ttre  often  nUarp  to  tlic  point  of  the  caantk  iinrl  iiiorr  ptrROiisllf 
toned  than  heretofore.  This  tcnilencf,  enggcitlve  of  the  frail*  of 
long  contact  with  Gcrmui  usaxct  and  particalarty  with  Protestor  G. 
E.  MUller.  that  ncfiiiionloun  k"""!''"  of  the  ptiycboloKlcal  fold,  the 
TCrlcwer  rvKanl*  with  chaoteuvd  enthuiilsam.  To  be  sure  the  technical 
tedium  of  the  text  is  considerahly  relieved  by  theic  excursus,  but  the 
books  were  not  written  primarily  lor  cnlcttniaii;ciil.  For  the  iiioal 
part,  be  it  m1<I.  the  critlclaiu  is  perfectly  objective,  as  scientific  criti- 
cism seemingly  should  be.  Moreover,  the  aotUor  sins  as  little  in  thii 
WBjr  M  any  psychologist  known  to  the  writer. 

In  coiicia«lon  the  reviewer  is  luoved  to  cx^res*  a  measure  ol  dlsaeot 
(rom  Professor  Titchener's  estimate  of  the  importaocc  of  the  spread 
of  interest  rnid  profiHcncy  in  quantitative  pRycholofty.  The  iliHereacc 
la  peihapH  IniKelyone  of  decree  of  emphasis.  To  the  writer  it  doeB 
not  »e«ra  probable  that  the  exteuded  development  of  unantitative  in- 
Teatigation*  is  an  immediate  sine  qua  noH  of  further  progreu  in  psy- 
chology. So  far  as  these  Biethoils  invlt*  and  stimulate  cxactucta  ami 
accuracy  and  appreciation  of  scbolorlf  mode*  of  work,  so  far  will  • 
widc-surcsd  fnmiliuritv  with  them  in  paycholoeicol  circles  be  re- 
Wdrded  by  an  increase  lu  IbcainouBt  ftoa  eclenllSc  characlar  of  the 
OBtput  of  our  i u vest ij!» tors.  The  reviewer  has  always  felt  the  most 
nntcservetl  conddence  in  the  improvement  which  would  accrue  to  tlie 
qnaUtativc  i>lndie*  fiom  n  tnorc  thorough  ac'inftiutanci'  with  the 
4|iiaDtltative  procedures.  A.*  every  expenmentalist  knows,  there  is 
hardly  a  [iroblcm  in  qualitative  psycbolosy  in  which  some  trace  ol 
the  qnaniilstive  clcmcut  i*  not  to  be  founa,  ntiil  in  practically  all  ex- 
periments, n  tc^Mrd  for  the  canons  of  such  procedure  la  JndfspenMble 
to  trustworthy  results.  Por  their  general  tonic  cHects,  therefore,  ■* 
well  as  (or  their  practical  utility  in  <|ualltalivc  research,  the  rcricirer 
looks  with  great   hopefulness  upon  the  development  of  IntercM  in 

3n«ntitntive  methods  and  problems.  Nor  would  the  reviewer  be  nn- 
erstood  HI  deprecialinji  the  value  of  (|uantitativc  work  oil  its  own 
merits  end  lor  Its  lutrinHic  worth.  Quite  the  contrary.  But  as  the 
writer  nndeTStands  him.  Profeuor  Titchener  would  take  a  more  ex- 
treme and  positive  altitude,  with  the  conviction  that  we  have  KOiie 
•bout  a«  far  aa  vt  safely  can  without  aaalatance  from  the  quantitative 
side.  The  reviewer  feeli  that  there  is  yet  much  useful  pioneer  work 
to  he  done  before  the  nicety  of  the  quant italivc  methods  cnn  be  sum- 
moned to  trim  up  the  elites.  All  Ibis  is  matter  of  opinion  jiore  and 
•imple  and  time  alone  will  determine  the  more  correct  estimate.  For 
better  or  for  worse  there  can  be  no  question  that  these  volumes  will 
insttKAtc  a  large  amount  of  iatolHgent  interest  whore  before  there  was 
nothing  but  ignorance  and  heuraay.  And  no  doubt,  too,  out  of  this 
new-born  inteicst  will  blossom  much  research  of  a  high  order.  For 
all  this  nnd  for  much  more  P(o(c»eorTilcbeiicr  will  have  our  gratitude 
and  appreciation.  Jamks  Rowland  Amcku,. 

University  of  Chicsgo. 

L'AllfnlioH.  byW.  B.  FiLLSBUKV.  Blbltotheqae  tnteraationale  d* 
psychologic  expfrimentale.  Octave  Doiti,  I'stis,  1906.  pp.  199. 
Profetsor  Pillsbury  and  his  pupils  at  the  University  of  Michiean, 
have  for  some  time  been  devoting  experimenisl  study  to  the  to-caltcd 
fluctuHtiotis  of  attcnliott.  The  present  book,  however,  refer*  only  in 
paaelng  to  this  work;  it  is  a  general  treatise  undertaking  10  sum- 
marize the  fact*  about  attention  and  to  include  them  under  a  the- 
ory.   Tbe  facts  are  grouped  in  the  first  eight  chapters,  entitled  The 
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Pay^ic  SSecU  o(  Attention;'  "Tbc  Motor  Ptaecomcnk  AccorapAnrtw 
AttWIthMi:'  *Tli«  Condition*  a<  Ait«Btlon;'  'lutcrest  and  llie  Feel- 
ing of  AcHtUv;'  The  Effect*  of  Attention  on  Consctoatnc**;'  'At- 
tention and  Idcki:'  'Attention  and  AauiciKtion  la  Petocption;'  'Alten- 
tiun  !□  Menioiy.'  Tliee««ctic«  ol  attention  a*  «  tncnt*!  plienomenon 
[•declared  to  lie  increased  cleameM.  ■nd  iocreaAcd  tnteasicy  ii  held 
Boder  certain  coiidJlionsBUotooccnr.  The  mocoi  plienoiti«nRof  utteo- 
tloooftctifollowaltrntionproper.heitrcdonotcanuitiateit.  Tocxplus 
the  flnctiiitiODB  ot  mttention,  fstlvue  of  the  cortical  cells,  ttoth  lbo*e 
involved  in  the  teosatioDi  attended  to  aod  tbo»e  conespoading  to 
SBSOciKtcd  idcat  (the  LntiKc  incmory-lmaf;e  theory)  in  io voiced,  bat 
tlie  leni^lb  of  the  atieutioa  vrare  it  mppoMd  to  he  determined  by 
TSM-motor  aod  reapirstotT  rbytbint.  Tne  latter  by  tbemsclrca  woald 
tiot  explain  cnaca  ot  tivalrv,  where  proceasca  In  two  »«•  of  cortical 
ccnirc«> Hie  altcruately  dominant.  The  former  alone  would  not  ex- 
plain the  ilirihmk  regularity  of  the  chanftc*.  Dr.  Pillabury's  idea, 
aa  explained  on  p.  loi.  apparently  ia  that  in  rivalry,  at  the  moment 
of  llie  ]fr(ieral  dcpre^alou  ptolnc^  by  the  trough  ola  Taso-motor  ware 
the  unfatigned  set  of  celU  hasou  adraniage  over  tbe  faliKued  oei  and 
a  chance  to  aMumc  domiiianee. 

Under  the  head  of  'ConJttton*  of  Attention,'  the  writer  emplia- 
•ixe*  the  didtinclion  between  olijectire  oud  tnl^ectirc  conditiona.'Thc 
foemet  comprise  the  intensity,  caient  a»d  dnration  of  the  atiniulBB; 
the  Ult«r,  the  content*  of  couictouancM  at  the  moment  of  attention, 
and  farther  back,  the  education,  itoctal  aurrouodinga  and  heredity  of 
the  individual.  The  distinction  is  not  clearly  dramj,  however;  tot 
InBtRHCe,  movemeut  ia  pUced  iit  the  *ubj«rtive  i-laa*  because  its  effi- 
ciency iu  directing  attention  depends  on  the  biological  condition!  of 
mental  development,  while  chnn^e  in  ilic  iutcnaiiy  of  a  ■iitiiuliii  It 
referred  to  the  ohjceiivecla**.  Surely  both  ate  subjective  if  defend- 
CDce  on  evolntionary  conilitiuns  i*  the  test  of  anhjcctivity,  and  both 
objective  if  that  term  dcaignitca  cbaracteriattcs  bclongiog'to  the  siim- 
ulu*  if'elf.  One  of  the  conclu^ioni  of  the  chapter  on  'Atteulion  anil 
Ideas.'  Is  that  "everycenlrally  excited  process  ...  is  the  result  of 
two  series  of  cooditioas,  object ive-aasoctotional  and  «ub|ectlvr-Bttcn- 
tioua!."  Thus  the  snggestion  i*  clearly  made  that  the  csHentinl  coO' 
dlltou*  of  attention  are  the  subjectiTe  oq«b.  We  shall  return  to  this 
point  later. 

Professor  Pillsbury's  discuMiou  of  theories  ol  attention  Is  clc*r  and 
valuable.  He  divides  them  luto  thre«  group*:  those  which  relate  at- 
tention to  apperception,  those  which  liae  the  motor  theory  of  Rihot 
elevate  some  accompanying  phenomenon  to  the  rank  of  an  essential 
feature,  nnd  tbime  winch  are  purely  physiologtcal  in  their  character. 
In  discussing  Wundt's  apperception  theory,  the  author  niakea  the 
fitaiemcut  that  Mlinsterberff  baa  in  the  latl  teu  year*  completely 
changed  hi«  |>o9Jtion  :  while  Bc  formerly  objected  to  explaining  any- 
thlBE  in  consciousueu  by  an  unknown  element  outside  of  cooacioua- 
Bcaa.  "he  now  matatainH  that  all  consciousDcaa  U  simply  the  mani. 
testation  ol  au  uoknowii  will."  This  poaltion  Dr.  Pillsboiy  declares 
to  be  the  counterpart  of  Wnndt's  apperception  doctrine  (p.  i9i). 
Munsterbcrg  i>  clearly  misrepresented  licie;  hcdooa  not  UHe  his  'un- 
known will'  to  cxptniu  nnythiii);  in  coiiacioutness,  II  remains  forever 
removed  from  the  »-orld  of  science  where  explanation*  hold  sway,  and 
the  only  poasibility  of  explaining  conscious  processes  lies  for  bim  on 
the  pbyM'>loK;icsl  side.  It  is  perhapi  couuccied  with  tbi*  misappre- 
hension that  Uiinsterberg'a  central  physiological  theory  ts  nowhere 
mentioned  in  the  book. 

The  chapter  on  'The  Physiology  of  Attention'  contaiiti  the  ableat 
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nnd  most  aHginal  part  of  Dr.  PJllsbnrjr'*  work.  In  tlie  preceding 
chapter  he  oM^epls  (he  evidence  put  forth  in  behalf  of  the  fronta] 
lobea  as  the  Bnatomical  aubatraie  of  MUntion.  He  now  pointAout  that 
vtuioas cipcriiuciitBl  data,  for  iQitaacc,  the  rciulti  of  Bowditcb.  Lom- 
bard  and  Warren  on  the  kncC'terk,  Indicate  that  one  nerve  ccoirc 
maj'  aSect  nnother  by  way  of  inhibition  attd  r«iaforc«IB«iit>  The  work 
of  Bruirc  on  retinal  rivalij'  and  that  of  Taylor  an  the  Bnctnatiooi  of 
the  Mauon  Kiay  cinK  a*  affected  by  additional  (limuli.  nuiv '>e  i"- 
terprcti'il  a*  showioK  'hat  «iich  Inhibition  and  rpiiiforcpiuciil  operate 
id  the  field  of  Qliention.  The  experiments  of  Lanjje  on  the  eBect  o( 
aMOCiated  idesB  in  holding  before  the  atlentioB  one  Inlcrpretntion  of 
an  amblKuons  figure  such  s«  the  oiittlnc  cube.  Indicate  that  the  c<ntr«a 
chiefly  active  in  such  reinforcement  and  inhibition  are  those  especi- 
ally BMOciatcd  vilh  the  centres  affected.  Dr.  PilUbury  jirefer*  to 
allow  the  possibility  o(  both  reiiiforccineni  and  iiiliibilion.  r*tber 
than  to  depend  solely  npoa  inhibition,  after  the  Wnndtiaa  [ashioa, 
bccantc  be  think*  there  is  evidence  (or  positive  effects  of  altention, 
■ach  a«  lncrea»e  in  the  Intensity  ol  a  sen«Htion.  Alieniloii,  then,  la  ex- 
plained physiologically  as  the  re*nlt  of  the  reinforting  action  of  cer- 
tain cortical  cells  upon  other  associated  cortical  cells,  plus  a  proba- 
ble inhibitory  effect  of  the  former  ^ipoa  the  rest  of  the  cortex.  Wliat 
di*tiDsnt*hes  it  from  anoeistion  ?  This  primarily:  iliat  it  i»  an  effect 
of  oncgronpof  cells  upon  another,  produced  throunh  the  medium  of 
the  frontal  lobe*,  vi'taltc  association  wny  take  place,  a*  Flechsi^- snp- 

?)aes.  directly  between  thr  variuuA  sensory  leffioiis  of  the  cortex, 
he  objective  (actors  in  association  depend  probMlv  apou  such  direct 
connection;  the  subjecllve  (actor*,  involving  the  IndiTidual'*  whol* 
paatand  heredity,  must  deiiend  upon  an  organltatlon  of  the  entire 
cortex  tbroufcli  the  frontal  lobes.  There  ore  three  principal  dif- 
ferences between  that  action  of  one  group  of  cell*  Hpon  another 
which  is  involved  in  attention  and  that  which  la  irn'Olveil  in  a*«ocia- 
lion.  First,  in  the  former  ease,  such  action  is  not  the  sole  or  principal 
(actor  ezcititiK  the  aitecied  group,  as  It  is  iu  the  latter  case;  sec- 
ond, in  attention  the  process  In  the  cells  which  ezerctse  the  modify- 
ioK  influence  need  uot  be  accompunied  by  consciousness,  while  it  or- 
dinarily is  so  accompanied  in  association;  third,  the  effect  in  attention 
ia  produced  by  a  general  participation  of  the  whole  cortex,  while  In 
association  only  a  locallied  group  of  cells  is  active. 

Sparc  (orI>iirK  a  discussion  ol  (he  inlcrcstint;  applicotiona  which  Pro- 
fessor Pillsbury  maken  of  his  theorv  to  pathoIoK'''*'  phenoiueiis.  It 
b  perhaps  nioit  valuable  in  its  definition  o(  the  relutioiiB  between  at- 
tention and  association.  The  norkinc  out  of  the  psycbotoj;icBl  aspect 
of  the  author'!  theory  iu  the  earlier  chapters  aeews,  howcTci,  leaa 
clearly  conceired  than  that  of  it*  physiological  basis.  If  objective 
relations  between  conscious  processes  depend  physiologically  upon 
mere  asaodatifc  connections  between  aciisory  centrca,  while  only  the 
subjective  (actors  involve  the  reaction  of  the  whole  cortex  through 
the  frontal  lobes,  why  should  we  have  objective  and  subjective  con- 
ditions of  attention  illstini^iilsheil,  and  imperfectly  diatinjictilshcd  at 
that,  as  we  have  seen  io  the  earlier  chapters?  At  a  matter  of  fact 
there  are  no  purely  objective  conditions  ol  attention.  Here  intensity, 
(or  example,  docs  not  condition  attention.  When  1  ride  In  a  trolley 
through  a  crowded  city  streel,  my  eyes  are  daiiled  and  my  ear* 
deafened  by  intense  stimuli  which  may  pass  almost  wholly  unnoticed 
as  I  occupy  myself  with  a  traiu  »l  lhouj;ht.  Sudden  increoM:  in  in- 
Unefty  does  attract  attention,  because  it  atipcals  to  an  iuMinct  b«sed 
for  bock  in  the  part  of  the  ipccies,  and  is  therefore  classed  among  the 
•Bb)«ctl««  cosditiout  of  atteutMu.    We  attend  to  oothiuK  save  throogta 
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the  reactioD  of  th«  whole  conex,  hence  we  «itcad  lo  DMbiBg  for  tmIi^ 
Objtctli'c  rcjiMnii. 

A  word  or  iwu  Is  ncc««Mrjr  in  regard  to  the  tianjilatjaii.  It  »  valot- 
tiiBkte  that  ne  thoatd  not  have  had  itiU  tcbolarlj  ani]  (H]{|j;ctUvt 
book  in  iu  aRtire  KniclUh.  for  the  Krcitch  vcrtlou  la  not  nlvaya  clear 
and  U  occaaionally  lucotrect.  To  nicniion  only  two  example!  of  the 
latter  faat,  «bcii  Dr.  Pillibarir  apeakaoi  'the  mood  of  the  momeol'  a« 
nmoD);  the  subjective  condltiona  of  altcnlion,  'le  mode  du  mometit'  ii 
meauinglcM  as  a  trdoilatloii,  Wlmn  lie  tefrra  to  "Stout**  'IcadettCf 
toward*  aa  end.'  "  meaning  the  principle  Ihn*  dc*i|[nBicd  bj  Stoat, 
there  it  an  omtDoUH  lafcgcBlioii  iii  the  translator*'  'tateudancedc  Stoat 
rers  uue  fin'!  Marcarbt  F1.OV  Wasubuick. 

Vaaiu  College. 
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By  ISAIWR   H.  CORIAT,  U.  D. 

Les  6frils  H  Lts  Dtitim  4aas  Ut  Maladirt  f/rrvemtj  tl  MtntaUi 
par  J.  RoQUES  DS  PuRSAC.  Masaon  et  Cie..  Pari*.  190$.  pp.  }06. 
The  value  of  tpeech  and  writine  aa  a  diaimotiic  adjunct  to  the  ttudy 
o(  oetirology  aiul  phj^hjatty.  hac  ncei)  cttipbatiied  duricfc  the  laat  year 
hy  the  rooDMrrapha  of  KStter  au<l  Liebmaoa,  the  (oriaer  relating  to 
l!rapholo{[icardisordcr«  withont  any  effort  at  diacnsoion.  the  latter  to 
ateuof-raphlc  ■ninpkaof  >pecta]  dlstorbascea  ol  langiuiKG.  Ko<|UMd« 
Furaoc.  hon-evcr,  hasf-iveu  u»  a  coiaprebenaive  and  readable  treatiae 
on  thin  important  aabiect,  altbongh  be  enter*  into  dognutic  ood,  at 
times,  lc<li»uBaUcus*lona.  Accordlnx  10  bini  the  cllilj«*l  deacriptios 
of  the  disonlcrt  of  miting  coinpilx.'*  two  point*  :  firvt,  in  the  material 
Ciecntioii  of  the  writing,  in  it*  totality,  direction  and  form  of  line* 
and  the  (orni  and  diinen>ioni)<if  the  letten;  Kccondl^,  tbc  content  oJ 
the  wrilinK.  or  the  iilcn*  cxpteued  or  reproduced  by  the  writer.  The 
aludy  of  the  first  is  called  caligraph)-,  of  the  second  psjrchograpby. 
Alt  psychic  tymploma.  czcilcmcnts.  deprcuion,  iutcltcctunl  enlcebl*' 
ment.  mo'lifv  the  characteristic* of  the  handwriting.  The  elemcntarr 
caligTRphic  disorders  relate  to  the  ilircction  and  form  of  the  line*,  and 
tba  direction,  dimensions  and  form  of  the  letter*.  There  :•  poattilatad 
the  existence  ol  a  ■pccfsl  graphomotor  centre  fn  the  accoud  left  troatal 
convolution,  dislnrbances  in  tbi*  centre  givins  rise  to  agraphia  and 
paritftraphin.  Other  lymptoma  that  ninv  arise  in  various  nervoni  and 
luenlal  disorders  are  omlaalon,  impot&lbJIIty  of  co^yint;.  false  syntax, 
subatilutions,  trauspoai lions,  additions,  j^apbic  incoherence,  echo- 
Kraphia,  and  graphic  ntcrcotypy  nnd  impulsion*.  The  illustration* 
arc  excellent  and  include  sainpU-*  of  writloi;  In  paralyala  aKiIa&s.  es- 
opbtbalmic  goitre,  chorea,  tabes,  maltiple  acleraala,  writer*  cramp. 
the  various  stages  of  epilcpij  and  general  paral^ri*,  organic  deinea- 
tia,  demcatin  priecox,  acnte  and  chronic  aicohollsni,  Tarton*  contv- 
■ional  and  delirious  states,  manic-depressive  insanity,  melancholia, 
neurasthenia,  hysteria,  idiocy,  imbecility  and  paranoic  states.  Ivspc- 
daily  welt  sliown  is  the  tremor  of  delirium  tremens.  One  linporiani 
symptom  of  katatonla.  namely  the  capilatiration  of  the  first  letter  of 
cacti  word,  •ccms  to  have  been  ucobicrvcd  by  tbe  antbor.  Tbe  draw- 
ln|^  arc  very  elaborate  production*  and  mostly  of  the  mystic,  paranoic 
type. 
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C«lUriimto»  i  tilude  de  t^eritHtt  en  mirvir,  par  A.  Lapkadx. 
Olliw,  PmrU,  1903.  pp.  58, 
If,  u  bM  btan  clniiticil,  tiilriof  wtltlDK  it  the  norinat  cklroKT«pby  o( 
1e(t-haiK]cd  persons,  th»  sabjeci  i*  closdj  kllkd  to  the  dust  functioat 
of  the  brmin.  The  moit  Umoa*  miiror  imter  JQ  bUtory  «>*  i«oii«rdo 
da  Vinci,  but  thU  wm  acquired,  aa.  aoconillnK  to  Dc  B<«li«,  hf  aiiHi-red 
fromparaljtis  of  Itir  ri^ht  arm.  Ultror  wntiDK  i»  lrc<iucnt]>-  found 
in  idiot*  and  Imbecile*  with  risbt  bctaipleipa  or  monoplegia  and  it 
ia  not  unconiniou  amonj;  lefl-bnndcd  >cbool  children.  It  bax  been 
pointed  out.  that  if  rl^ht-bauded  pertocii  be  siked  to  write  with  the 
left  hand  with  cloaed  eyei.  the  wriliBj  i»  normal  and  from  left  to 
riKbi  and  1101  of  tbc  mirror  lype,  thus  nbowin^  that  onr  lueinorict  of 
letter*  are  visual  and  not  motor.  In  thtit  wrtlmK  wtilcb  goea  normally 
from  riKht  tw  left,  as  in  Uebiew  and  modem  Arnbic.  the  letters  leem 
natnrnlly  adapted  lor  thti  direction.  Lapridc.  in  a  ihort  mon«Ktaph, 
baa  renewed  tbU  iu(er«»tiiiu<tuc«tiotiaadfiv«»  abet  ractsofalr  the  ptib- 
likhed   easel,  together   with  a  perional  obtterration.  and  there   ia  ap- 

Snded  a  complete  bibltoxmphy.  Patliolosic-ally.  mirror  wiitinK  la 
iDd  to  oe«ui  ill  hemiplegia  with  (oca!  ilintiirbaoeea  of  readliij:.  writ- 
iaf,  and  speech,  melancholia,  hysteria  nnd  tmbeciUty.  !□  a  case  of 
mirror  wntiDg  in  an  imbecile,  the  pnlicnt  teamed  to  write  before 
learning  to  read,  and  there  wa«,  therefore,  no  means  o(  correcting  the 
error.  In  the  writei'a  cate.  in  a  riKht-handed  man  who  dereloped 
mirror  writing  following  the  forced  ditose  of  tbc  rigbt  band  aa  n  con- 
se<)ncnce  of  a  hcmiptegia.  there  wan  found  at  autoptiy  a  Icaloo  of  the 
anterior  two-third*  and  knee  of  tbe  inli^runt  CHp^ule  w-Jth  degenrration 
of  tbc  pyramidal  tract  nnd  ol  the  facial  and  bypogloisal  bundles.  Of 
conrae  thi*  baa  no  genetic  bearing  upon  tbc  clinical  fiudinga. 

A  Text  Book  0/  PiyeMiatry.  by  Lsokardo  BiAitcni.  Authorized 
translation  from  the  Italian  by  James  B.  McDonald.  Balliere, 
TIndall  and  Cox,  I^ndon,  1906.    pp.  xv+904. 

Proleiaor  BiaDchi's  "Trattalo  di  Paichiatria"  representi  the  high 
water  mark  of  Italian  psyebiatry.  It  will  be  welcomed  in  its  Kugliih 
dreafi  if  for  no  other  rrsaon  thou  thai  ilaayatem  of  ctasntlicHtion  repre- 
aenta  a  protest  BftBinst  the  tnental  epidemic  of  Rrocpelinism  that  i* 
awcepiiiK  oTcr  America.  Atylum  ptiyaiciana  have  bolted  Kraepelin 
wbolr,  without  that  menial  digeation  wtalcta  1*  the  rcavlt  of  Indepea* 
dent  thinking,  and  aaaresalttheyattempttoforce  every  form  of  mental 
diaca«c  into  Kraepelln'a  claaaificattoti.  [t  la  unfortunate  that  Wer- 
nicke remain*  ao  little  known,  believing  »»  he  docs,  that  iu  the  pre*. 
ent  atate  of  our  knowledge  of  panhistr;,  we  are  wsrrunted  In  making 
only  a  ■ymptomaloglca]  diacnoua,  and  that  wcpo«se»  but  few  clinical 
entitlr*.  <■.  g.,  general  parslyala,  the  febrile  and  toxic  paycboaia,  and 
the  iniatiilieioi  defectiTC  development. 

The  fnndflincntnl  principle*  of  the  tendencies  of  variouB  claaaifica- 
tloaa  la  paychiatry  is  of  interest.  Tbc  older  alicnltu  baaed  their 
claaalScation  on  the  emotional  tone  of  the  patient,  and  thas  aroM  the 
Brach  abused  terms  of  mania  and  raelancnulia:  E.ra«peliii  bases  his 
WOfk  OD  the  i>rogno«U  of  the  ditcase  process  alone;  Wernicke,  on  a 
hypothetical  cerebral  locallzAtioo;  Ziehen,  on  an  aModation  psychol- 
ogy: Sianchi  on  purely  ctiologlca]  coniideratfons.  Feraonal  (actor*, 
atudiea  In  organic  brain  affection*.  patholoKlcal  anatomy,  experi- 
ments with  drugs  in  producing  artificial  menial  statca,  aasociatlOD 
measarcd  with  inttruments  of  precision,  have  all,  in  the  trsJuing  of 
the  varion*  cipoiicnti  of  psychiatrical  classification,  been  the  contrib- 
uting (actors  from  which  latter  evolved  each  iudividnal  system  of 
psychiatr  J.    The  ldc«l  can  only  be  arrived  «t  by  a  taarmoRioss  bl«iid> 
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iag  of  all  these  critcrU.  >  point  not  ^et  reached  far  my  oi  the  variaO* 
•jitein*  pTOpoKcd.  But  alter  all.  mt^re  clamficatioa  i»  not  the  cotn- 
^eW  word  or  the  fiual  aolvatioii;  tlir  Ritauic  atialytl*  ol  a.11  clinical 
■^■iptoin*  tboulil  be  the  cEEott  of  erct)-  u-urkeTin  piyclitatry,  lor  U 
present,  poychiatrj  i*  id  the  old  potif.oD  ol  iatctnai  medicitie  bdon 
the  adrcnt  of  an  accurate  p«tholof!''^l  anatomy,  whan  manT  acoM 
diM«f«t  were  grouped  under  the  generic  DHme  of  "ferer*,"  Decamt 
of  an  arCcompanriiiB  elcTatian  of  tcmpctaturc.  The  aaalraU  of  cliiii- 
cftl  ajnptoniii  aloac  Mill  aolvc  the  jwrplczinf;  prablen  of  mcotal  dU- 
orderi,  and  then  pcrb*pt  •  fiakl  clarification  vill  arW.  if  sach  l>e  the 
end  desired,  that  wUluuid  the  tcMaod  omlatigbt  of  the  various  clio- 
i«l  ownifeatation*. 

Biaocbi'*  book  i*  divided  into  two  portioua;  the  first  comprlao*  the 
(roMand  minnte  anatomy  of  the  brain,  tocetber  with  certain  toycbo' 
patholocical  contideratioo*.  Ihcbccood  deals  with  theapccial  lormaof 
mental  dia«a»e.  The  rsl»on  d'tlre  loi  the  (tt»t  [isit.  I«  well  >t»[cd  b 
the  preface.  "To-dar.  in  Italy,  which  has  lo  largely  contributed  to 
tilt  pretcrca*  ol  the  ph  jiiology  and  btstologf  of  the  nerve  centre*,  we 
could  not  undcrataud  a  book  ou  p«>-cliiati>'  uulctt  all  the  corolUriet 
drawn  front  the  various  souicea  were  utilized  in  the  interpretation  of 
the  phcDomena  ol  paychic  life.  The  phyaiolosy  of  the  brain,  od  the 
»o]id  touudattoua  ol  morphology  aad  liialology,  coDatttaica  the  beait 
and  nutrient  ve»tela  of  «  medical  work  on  ^Mychtatry-"  Following 
aloUR  this  line  of  afgn mentation,  Biancbi  give*  ■  rapid  bm  fairly 
minute  review  of  the  chief  fact*  ol  brain  anatomy  and  biatology, 
together  with  the  physiology  of  the  centiKl  nerrout  system  in  genera] 
and  of  the  Qiechaniain  of  ipcecb  in  particular.  lie  then  passes  to  an 
elaborate  dltcust'ioii  of  the  physio-pMholoKy  of  pcrreptioi:,  altealion, 
memorT.  irleation,  emotions,  aentimenta,  will  and  comcionsncss.  One 
oftfae  bc«t  cbapicts  is  tbat  on  the  method*  and  field  of  clinical 
Inqnity .  Its  acheme.  IhooKb  a  Ijitir  foicrd  and  erIJficlal  and  thciefore 
requiring  individual  adaption  to  so  flexible  a  suited  *•  mentai  dla- 
ordcr*.  is  yet  a  welcome  one,  if  we  conaidcr  tbat  the  future  of  pay- 
chtnlry  depends  more  on  minnte  clinical  analyus  than  on  pore 
patbolO)i;ical  anaioiny,  a»  the  latter  ba«  yielded  lillle  of  value  except 
in  a  few  organic  afi«;lions.  This,  iti  spile  of  the  dogmatic  assertion  of 
Ni»*l,  that  alt  naental  diaordcra  arc  but  the  cxproaion  of  phyaical 
leslona  of  Uw  cortex,  lorthla  wilt  not  apply  to  aucb  dlatuea  aa  hyate- 
tia,  the  paycfaBalheniaa  and  dementia  ptsecox.  In  fact,  all  anatomical 
liudinj{s  in  the  latter  discoae  arc  accondory.  oothl^  baa  been  detected 
wbicb  can  be  looked  upon  as  a  primary  leaiou.  The  method  of  Ph- 
lari  is  used  (or  the  mental  atains  and  for  the  purely  psychological 
melbods.  such  as  reaction  time,  measure  of  ■ttention.  associatioa, 
emotions,  and  measure  ol  voiuniary  muHCuIarenerjey,  he  siake«uteof 
the  various  methudG  of  laboratory  lechiii4De>  In  the  functional  ex- 
amination of  the  nervous  system,  be  directs  particular  attention  to 
the  siK'is  of  degenecaliou,  a  tciidracy  to  be  expected  ia  Italy,  the 
home  of  a  acientifio  criminal  anthropologv.  The  ctaMificuion  la  the 
most  interesting  portion  of  the  book,  bcinfc  bated  as  i*  claimed,  oa 
the  KTcaleat  number  of  fundanicntal  criteria,  as  uoaoloj[ica I.  etiologi- 
cal and  ana toma- pathological.  Purely  etlolo^ic*!  coasideratioBa, 
however,  enter  lai);cly  into  n  number  of  fais  dcacnptiont.  He  divide* 
mental  affection*  in  ttircc  j^oups:  xhtjini  compnaing  those  of  evola- 
tlouiry  paycho-cercbral  defect,  the  te(i>nd  those  dlaocaert  ol  infective, 
anto-toxic  and  toxic  origin  developing  in  individaals  regularly 
evolved,  the  /Air,/ comprise*  thoae  afieclion*  with  alocaliEedordifitue 
orEaoic  tubttrsium. 

In  the^ri/fm*^  are  placed  the  pbrena*theniaa,  the  pMBpheDlaa, 
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TarloB*  types  of  delltitgiicDcr.  epileptic,  and  hyuerieat  InMoUjr.  derel. 
opmcnul  p»r»iioia.  fiieil  idea*  and  obaieMJoo.  ncurutbcnia  and  Uic 
Bcxual  piychopalbiu.  Tlic  pbcdlMtbCDlu  coDipriie  all  tUost  (oiuu 
ol  datoctlvc  mcuial  cvolutiou,  iuch  aa  Idiocy,  imbecility  mid  crctiuUnt, 
Ckoaed  b;  eTolutioo>r7  defects.  diSnae  or  circs mbscrjbed  patboloj(icai 
pnceaaca  or  by  paiticulai  (ornu  of  inloKJcalion,  capccinlly  altiyieoaia. 
Under  paraphrenia*  aic  ^loupnl  ihoae  delects  of  i;eicl>ial  evolution 
manifestiiiK  themselves  in  eccentricity. Ofiginalilyaod  eztravagaiicca. 

Deliaqncacy  coiuprtM:*  coiiKciiiial  taoeal  Utaanity  and  horn,  acquired, 
or  inipulaJvr  aelinqueiita.  Uiidercpilcpticlnaaaity.  beoaTelally  diatio- 
xniahea  those  cortical  motor  explosiona  which  take  place  without  anj 
diatnlMDCe  or  conictOQiDcaa.  (Ibe  tica.)  [Ic  believea  the  rarious 
typea  of  developrmciilal  parouoia  to  be  eutitica,  but  cxcludea  the  eon- 
fualonal  or  acute  halluciDatory  form  which  leads  to  amentia  or  demen- 
tia as  well  as  the  lyalematizeddeliria  following  niclauc  hot  ia  or  the  acute 
paycho^biea  (coiiatitniloiiAl  paranoic  ataica,  mvIaiKtiuIiiiKoiiiK  into  a 
parauoiac  conditiou,  and  the  paranoiac  form*  of  dcmeutin  piutcoi). 
Like  Krncpcliu  he  coDiiders  pnrnnioD  as  a  single,  uniform  diicnac.  but 
take*  uo  iiolc  of  fundamental  paratioiac  states  aa  postulated  and  care- 
fully analyzed  by  Wernicke,  neither  docs  he  go  to  the  extreme  differ- 
entiation of  Zietaeo,  who  describes  ten  forma  of  paranoia.  In  the 
chapter  on  fixed  Ideas  and  oh9e(.siona,  the  obaervationa  of  the  French 
school  an  cioMly  followed,  while  under  the  aexnal  ptychopathiea, 
tbc  trend  in  tbe  main  is  that  of  KriSt-Hbing. 

Tbe  steond  group  compriacs  psychoi^ailiies  arJaiuK  in  indjvJduala 
witli  a  DoraulTy  evoWed  brain.  Thi«  ih  divided  into  two  sub-grouts 
— tbe  )i»j/  being  psychosea  of  infection  and  autointoxication  —  tne 
JCCiMa  that  of  tbc  toxic  psychoses,  the  varlom  forms  of  druz  dellria. 
In  tbc  fi rat  anb-group  be  include*  maniA,  lypematila,  exalted-deprea- 
aive  insanity,  circular  and  periodical  insanity,  seusoty  iniiaaity,  mental 
confusion,  acute  paranoia,  late  paranoia,  ucuraslbenic,  choreic  and 
luetic  iiiMiiiity,  aud  acute  dcliciuui.  Wliy  ibeae  diaeaae*  abonld  b* 
looked  upon  ai  having  either  an  infectious  or  an  auto-toxic  etiology, 
i*  difficult  to  sec,  as  recent  metabolism  experiments  alouj;  these  lines, 
eapecially  the  work  o(  Foliii  ami  Cotiat  on  ((enerai  paialysu  aiid  the 
various  phases  of  manic-depressive  insanity  have  yielded  nothing  of 
value,  or  at  Icnst  iioibiug  which  has  any  strictly  etiological  bearing. 
He  bclicTca  in  a  pure  mania  aud  melancholia,  withOQt  periodicity,  or 
at  least  not  included  in  ibe  province  of  nianic-depreaalve  Inaanit^- 
II  there  be  tbe  occurrence  of  a  airaltar  or  opposite  pbaae  later,  be  la 
atill  dlaluclineil  to  include  tbe  attack  in  this  tiroup.  He  odmita, 
however,  that  pure  mania  la  a  comparatively  rare  diaeaM.  His  ex- 
alted-depressive insanity  include*  all  that  group  where  both  melan- 
cholia aud  mania  occnr,  wbatcver  their  order.  No  mention  i*  made 
of  mixed  conditions,  Thi»  complete  variance  wilb  the  clinical  entity 
of  maaic-depiesiive  insanity,  including  the  manic,  depressed  and 
mixed  phase*  a*  conceived  by  Kracnclin,  together  with  a  disinclina- 
tion to  accept  dementia  prtrcox  even  m  ita  narTowcat  cesac,  aa  will  b« 
pointed  ont  latter,  is  one  of  the  moit  prominent  features  of  Bianchl'a 
trcali*e.  t'loni  the  clinical  standpoint,  tbc  concept  of  maninc-depre*- 
aive  inaanlty,  coniplriety  unilyiuK  tbe  old  perplexing  problem*  of 
mania  and  melancbolia.  is  one  of  the  triumphs  of  modem  paychiatrjr, 
end  Btancbi'a  idcoa  along  these  Hues  certainly  transcend  and  contra- 
dict all  clinical  experieace.  Tbe  manic  pliaae  wilb  lla  psychomotor 
exaltation  and  fligbt  of  ideas,  the  depressed  phase  with  its  paycboino> 
lor  inhibition  and  dearth  of  ideas,  the  trinmph  of  the  concept  of  tbe 
mixed  condition*,  a  peculiar  mixlatc  of  Imtb  states,  ccnainly  forms 
■  triad  which  baa  atood  the  test  of  clinical  experience  and  rigid  stiwljr. 
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nbicb  niter  all  »  ibc  redeciuintt  and  covttitcnt  fcutarc  of  aaj  ac« 
sytnploin'Xioup  in  pAychintcy.  Thin,  toj;rlbcr  willi  involution  latt- 
*Di;holi«  and  dciii«tiUa  prwoox  in  ilit  nHirowcr  tcnie.  Itiiil  i*.  not  ui 
cotnmoa  dnmpiiig  gnmod  for  all  ■t,vpi<:Bl  climicjO  fottna  of  BdoSciuot 
iaRnnitr,  arc  tW  Ihrcc  dlaease  o(  Ulc  Kracpctio  ichool,  wbich  m  do 
afford  to  bolt  wboU.  Tb«y  ba*a  already  undergone  mental  dtgettiun 
b^  our  German  confreres.  Uodet  aenaoiy  iokanitjr  be  include*  ameS' 
lia,  acntc  dementia,  dementia  prtccoz,  katalonia,  itupor  and  incnul 
coafuftioti.  Ho  lookt  upon  tbetu  as  mere  symlioiiie*.  a*  only  a  pari  b1 
tbe  morbid  ptctnie.  clainiinK  that  tbeii  oa3«t  i>  alwa; *  oritb  •ctttorr 
diatuibancei,  bnllucinationi,  or  deltrinm.  lie  doci  itot  believe  ia 
otevattog  this  syndrouic  to  a  clinical  dignity.  It  may  be  pcitinentiy 
asked  — why?  If  an  otmei  with  xmsory  distnrbancvs  is  to  be  ib* 
dcteitntninK  factor  of  bii  "Katoiy  inunity."  why  doc*  be  not  include 
nnder  the  gioiip  tbe  variou*  febrile  nnd  toxic  ptvchosrt.  or  even  tbt 

fiaranoic  ttates,  (or  lhr»e  likewiae  frecjuently  start  with  isolated  baj. 
acinations  or  illu«ion>?  If,  aa  bcclaiina  ia  aprcvioua  portion  of  tbe 
book,  he  hat  adopted  a  cliusification  baaed  upon  tbe  gTcat«M  uumbtr 
ol  fnndamental  criteria,  nOjuological,  etiological  and  anatomo-palbo- 
logical,  why  doca  be  postalate  a  8<^£P  bckIj  npon  the  costenl  «f 
sensory  diitucbnuces  m  tbe  onset  ?  Tlie  conlradtction  Is  very  mani- 
fest. The  entire  concept  of  senMry  luianity  appears  to  as  to  bc 
^trained  and  arlifictul,  and  totally  coatTadictcd  by  nil  clinical  at«dy 
In  its  broadest  sense. 

Acntc  paioaia,  la  Its  delirious  or  balladiiatorr  lona,  i«  aa  acute 
pnrauoic  state,  «  poratioic  delirium  frequently  with  ■  myatical  can- 
tent.  Tbe  late  paranolu  aie  really  tbe  bypoctiotidriacsl  paranoic 
states  of  ioTolutlon  or  Htiihty,  In  the  descrlpiioii  of  choreic  iiiaa»- 
ily,  there  is  no  mention  of  the  grare  forms  of  chorea  insanicns  ocni- 
ring  daring  picgiuuicy.  I'ndcr  the  toxit pij/eMoits  of  tbe  second  sab- 
group,  be  includes  the  lueutal  disturbancos  of  pellasra,  alcohol, 
morphine,  cocaine,  chloral,  lead  and  carbon  monoxide.  AlcoboUc 
insanity  is  given  a  rather  poor  cliidcal  deacription.  No  roenlioo  la 
made  of  the  exalled  or  depiessire  balluclnoMS  and  only  a  tew  UdM 
are  given  to  the  polyceantio  mental  distarb«Dce  (^Korssakow's  dis- 
ease). Under  Saturuinc  iosauit}'.  notbisg  ia  aaid  about  the  lead 
dellrla,  or  the  acote  or  chronic  lead  eucepbaiopathica. 

Groups,  includes  all  those  diseases  which  uc  the  expreasioo of 
known  or  demonstrable  nnstomo-patbological  alteratioBS  of  the  brain. 
ThcdwK-riptions  under  Ibis  eroup,  poralvtlc  dcwnilia,  luetic,  seaile, 
post -apoplectic,  spbasic  huo  trnnmatlc  Jementla,  and  tbe  dementia 
(torn  tamon.  scleroses  sad  other  organic  dlaeaae*  of  the  brain,  are 
antoog  the  best  in  the  hook.  Tbe  fofty-aa«  cllttkal  otwerrsthms  are 
minute  and  paiustnklng,  while  tbe  illuMratlosa.  ccpeclatlj-  the  p«tbo- 
logicnl,  leave  nothing  to  be  deaired. 

Histologual  Slitdits  on  Ike  LotaliMaiio»  of  CtrihraX  Funttian,  by 

ALfRBi)  W,  Campbbi-l.  University  Press,  Cambridge,  1905.  pp. 

i6o. 

These  new  histological  stadics  on  the  local  iiat  ion  of  cerebral  feiKtioB. 

are  ia  many  respects  bo  revolutionary  and  iltamtnating,  that  a  rather 

detailed  aammary  of  the  work  sccau  justified.     The  greater  part  of 

the  research  was  communicRlcl   to  tbe   Royal  Society  of  London  In 

1903,  and  a  full  publicstion  was  made  possilile  by  a  grant  from  this 

same  society.    Histological  studies  of  the  nervous  system  can  be 

pushed  in  three  diieclton*:  by  the  study  of  tbe  brain  during  dcTcIop- 

meat,  in  conditions  of  disease,  and  in  the  normal  state.     In  this  cose, 

the  normal  human  material  coaststed  of  three  cerebral  hemispheres 

Ciamiued  for  nerve  celts  and  fibres,  three  (or  fibres  only  aad  two  par- 
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UmIIt  examined  for  both.  The  ore*  of  the  indiTiduali  rangcl  from  19 
to  48  y«Biii.  The  DorDial  compumlive  niaierial  comprtt^cil  chimpuDiec 
a.06  oran^;  brftlu*.  Ttii;  palholoi^icul  mnt«rta1  locliidol  (wo  ^^JLinH  from 
<:»»(■  oi  amyotiopfaic  lateral  sflFrosi*.  seveti  cases  of  amputatiou  of 
estremitici,  three  ot  tabe*.  one  of  an  old  capsular  IcMon  niid  tiro  cnic« 
of  old  aU  ad  lug  blliida«4».  After  soai*  g«t)rra1  hUtorical  considcra- 
twD*  on  coTticsI  Gbr«  airimgemeat  and  nerTc  cell  laminatioa,  he  pio- 
cecda  to  the  minute  study  of  the  stmctnrc  and  function*  of  various 
porttoniol  thpcoitci.    The  motor  coitcxof  l>t>Ih  man  aad  tbeaothro- 

Kid  ape,  is  limiteil  to  the  anterior  central  convolatton,  the  poalerior 
iog  ■  "lileut"  DTca,  This  is  in  hnmany  with  the  electrical  stimu- 
lation experiments  of  SUerringtoii  and  Grunhaum,  but  in  contrsdie- 
tiocliuu  to  (he  work  of  other  physiotogiats.  IliHtologicallj  the  area 
correspond*  n]3prosimat«l]r  to  the  distiibntion  of  the  f[iant  cells  of 
Beti,  cells  which  alone  Mem  to  control  volllioual  uiubcuIhi  niovc- 
meata.  In  caies  of  amytrophlc  lateral  icleroiii)).  a  disease  Hmiled  to 
the  motor  neurones,  these  Bctx  cells  arc  alone  liable  to  deitractioa. 
In  cases  of  ■nipulntton  also,  the  rhnn^e*  arc  limited  to  the  precctilral 
^yru>iaiiil  tlie  *;>iiec()int  pnra-central  lobule,  Th«  post-central  g^'rn* 
IB  purely  sensorj-  in  function,  conMltnting  the  higheroortioal  terininut 
(or  the  conveyance  ond  apprc<:ialioti  of  impresstoiia  rclatinj;  to  the 
complox  tactile  teoM.  lu  this  area  there  are  no  trae  cell*  of  Betz. 
It  wema  to  correapond  to  the  Uocakow's  cortical  lemni*cn«.  In  a 
disease  primarily  of  the  sensory  neurones,  namely,  tabes  dortalts,  the 
coitical  cell  chaneca  ate  absolutely  limited  to  this  [egion.  and  in 
those  cunilitious  where  the  common  sensations  suffer  a  disturbance 
(tactile,  cmscular,  steieotfnoBtic.  pain,  teniptTnture),  the  hiitolo^fical 
changes  found  iii  the  brain  *ie  also  conliiicil  to  the  post -central  icyrna. 
HiHtoto);i<:any  he  diKtinxuitibes  between  the  visuu-xensory  and  ti>iii>> 
psychic  areas,  the  functions  of  whicb  are  sufficiently  indicated  by  their 
name*.  Both  arc  limited  to  the  catcanne  region,  a  conclnslou  derived 
from  ablational  eiperim«ata  and  cliuico-pathulo^ical  material  (corti- 
cal or  subcortical  hemianopsia,  disiribmioo  of  muculur  field,  psychic 
blindness,  alexin,  color  blmdncKi.,  oplic  aphasia).  The  are*  o(  the 
coitcv  for  the  icceptiou  ol  nudltory  stimuli  cover*  the  Irantverse  tem- 

roral  cyri  and  in  the  recorded  cases  of  long  staniling  total  cortical 
eafnes*,  this  arcn  was  included  in  the  destruction,  lojietber  with 
neigbboHng  part*  like  ilic  luiiuTa.  supramsrginal  gyrus  and  the  o^r- 
cn]«r  port  of  the  ascvading  parietal  convolution.  Its  bistoloKical 
Mractnre  is  bomoto};ous  with  the  visual  area.  In  cases  of  pure  word 
dcafiiMa,  be  was  nnatile  to  detect  any  microscopic  chaiiKe"  in  the  left 
angular  gyrns,  but  in  the  literature  relating  to  this  condition,  there 
was  found  atrophy  of  the  temporal  lobes.  The  oudiiory  neuronic 
ebain  is  very  complex,  comprlKiu};  the  end  fibrca  Itom  the  organ  of 
CotU.  the  cochlear  nerve,  the  ventral  and  dorsal  cochlear  nuclei  as 
the  first  link  in  the  chain:  the  striae  medullarcs,  tbe  corpn*  tiape- 
Eoideum  and  the  superior  olivary  bodies  a*  tbc  second  link;  the  rctro- 
lentiform  portion  of  the  internal  capsule,  the  corona  radiats  and  the 
teupotal  cortex  as  the  third  link.  In  conditions  where  the  sound- 
pcrceiiin)i  or  tbc  souiui-'liscrlnlinBlinK  sense  is  Impaired,  any  of  these 
links  maybe  disturbed.  The  phrsluWical  centre  for  the  sense  of 
■mell  i*  confined  to  tbc  limbic  lobe,  the  lobus  piriformis  and  the 
comn  aniBionis.  Clintco-patboloKicnl  dnta  hitv-c  only  partially  borne 
out  this  evidence,  however,  but  comparative  anatomy  has  shown  that 
tbe  parts  detnited  are  the  primary  olfactory  centres,  in  spite  of  the 
contradictions  seen  in  anosinntic  animals.  His  "parielnl"  area  com- 
prlMS  the  precuneus,  the  superior  parietal  gyrus  and  the  suterior 
part  of  tbe  aapra- marginal  gyrus.    Its  fnnction  seem*  to  be  that  of 
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cUborittliig  ib«  complex  ieaprcHJoDi  of  the  matcnlar  mnd  tht  ittrc- 
ognottic  trtattt.  The  "inwtineilUte  pre-cenWal"  field  i«  io  front  el 
the  pre-ccntr>1  arm  proper  and  exiend*  rlownwardo  to  tUc  otbtUi 
surface  of  the  bemUphere.  It  lucladcs  tbe  well  known  area  of  Broca, 
tbe  centre  (or  apeech.  He  pattiall.v  piMtulatea  a  separate  wrftlai 
area  in  thin  field,  ai  he  found  cell  cbanKea  in  a  caae  of  atnpntattoa  of 
the  rlftlit  liaiid,  thus  a^rectn}:  with  Bl«iichi'«  tbeor?.  One  of  Its  cbM 
fonctiotis  leeniB  to  be  the  control  of  hiBh  and  low  erolutionatT'  man- 
menls.  thin  bcinr  •owclt  marked  Ibal  he  Hate*  the  followinr  "l^V." 
"in  the  Intermtdutte  prc-«eatral  cortex  thcte  U  a  sei^ueatial  deposition 
of  centrea  for  the  control  of  higher  evolationary  movement*,  follow- 
ing the  same  order  from  above  dow-nwardt  ai  that  otMerr^d  in  the 
prtTeiiirHl  area  proper."  The  frontal  and  prefrontal  area*  are  elte- 
trically  "silent;"  they  seem  to  be  the  *eat  of  the  high  cerebral  fuoc- 
tioni.  making  ap  the  "paychical  toi:e"  of  the  individual.  Removal 
or  ditcaM'  ^ecma  to  diMiEgrcKate  the  pcraouallly.  peculiar  forma  ot 
mental  dtstatbance  and  alleiationa  of  character  occor,  the  "WiUel- 
ancht"  of  the  German  writer*.  In  cacea  of  dcraentia.  the  Ereateal 
cerebral  wa*tini;  occurs  in  tbU  re^oc.  varyluf;  directly  with  the 
amonnt  of  mental  defect.  In  other  words,  the  higher  piarcblc  and 
naaociBtion  funetiona  leem  to  be  localiied  ia  tbit  area;  witneaa  the 
atrophy  it)  idiocy.  imStcHlty,  Kcoeral  paralym  and  in  »omc  csMlof 
dementia  pr.ccoi.  The  data  of  comj^rative  anatomy  aleo  beora  out 
this  hypothciis.  The  island  of  Kelt  is  phylannettcallr  very  old.  it 
probably  represcnta  the  f;<i«latory  centre  asd  It  oai  been  ioddo  altered 
m  caaea  of  apbasta.  The  addendam  comprise*  the  comparatire  anat- 
omy and  physiologT  of  the  braiaa  of  the  cat,  dog  and  pig.  The  plalta 
are  well  drawn  and  Rraphically  reprcRcnl  the  riewa  of  Ihe  writer  oa 
all  the  points  dlicasied.  In  view  of  the  thorough  wo;lc,  it  i*  10  be 
hoped  tnat  the  aothor  will  apply  his  method*  (complete  atudiea  of 
•eriRl  Kctlon*  over  entire  area*)  to  the  Study  of  the  bcMl  ganglia,  the 
decpet  pans  of  the  cortex  and  rarfon*  nerre  uscta.      t.  H.  CouaT. 


Tit  /italysU  of  RaHai  Deieent  in  AHimalt.  by  T.  U.  Moktoombbv 
Henry  Holt  &  Co.,  New  York.  1906.  pp.  311. 
The  author  diicntsei  environmental  modes  oi  exiatence,  hereditary 
■ml  embryouic  differentiation.  lelationa  ot  mode*  of  reprodnclion  and 
CODJngation.  life  cycle*  and  polymorphUm  of  indiTklaals.  vartatiott 
and  mutation,  tianiimnlatiou  of  ipeciea,  parcllclism  of  ontogeny  and 
phylojceiiy,  morphoIogicHl  comparison*,  relative  value*  of  morpho- 
logicnl  chHTBcters  and  criteria  of  racial  advancement.  Each  vital 
phenomena  be  coniiidei*  a  step  in  the  individual  or  racial  change.  If 
the  morpbologist  regards  *tructurc  as  a  visible alace of  proeresa.  there 
can  be  no  confiict  between  bim  and  the  physiologist.  If  we  knevc 
what  form  meant  we  ahould  interpret  it  into  fanction.  Interpreta- 
tloD*  of  descent  have  hitherto  been  too  niotpboloeical.  Tbey  should 
tncluile  chemical  and  physical  conatitution  and  environtnent.  and 
especially  the  relative  value  of  characters  implied,  the  criterion  o( 
wblch  la  the  degree  of  conservatism,  ahould  never  be  lo*t  aigbt  of. 
We  must  aisnme  monophylctic  origin  until  the  opposite  is  proven. 
We  muit  anticipate  intermediate  connectants  betweeu  species,  most 
consiilcr  moditicatioDS  dne  lostimiiliitliigcbBOgeRiB  the  eurironmeat, 
and  deem  hercditable  lubitance  cot  exclniled  from  external  influence. 
The  individual  doc*  not  recapitulate  the  development  of  the  race,  and 
no  particular  outogenlc  stages  are  mora  ancestrally  remnant  than 
other*,  but  all  stage*  of  ontogeny  are  eqnally  cenogenettc  and  palia- 
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([CmUc.  To  become  inherited,  ■  modification  nnst  produce  cbuigea 
m  th*  encrg)'  ol  the  Kcrm  plaxm.  All  eampkrUotii  bctwecu  dlTttrw 
ixiactMiil*iDi  Arc  inexact  iiti«loKle4,  but  In  molt  pbylogcneiic  research 
we  miist  base  upon  these.  The  unit  of  compariso:)  in  the  whole  individ- 
nol  darinfr  it*  life  hUtory  and  not  anT  (elected  •tage  of  It.  The 
■ntbor  iiicitnes  vrrj  itrongly  to  HBlacbck'a  trochopbore  theory,  *»., 
that  the  free  larvie  of  BMrUe  UitMlid*  •boimnifcnmU;  of  strti«tiir« 
■od  tboe  arc  all  modificalion*  of  one  kind.  Tbe  earlier  the  modifick- 
tloa*  appear  the  oiore  apt  they  are  to  be  mhcriled.  If  tbe  Irw  •wltu- 
ndng  larva;  were  a  repetition  of  na  Bcceatral  adnlt  condition,  vihf 
■bonld  it  not  be  equally  consefTcd  in  marioe  and  frcab  water  life? 

Die  Ameiie.  too  K.  BschbbiCB.  Vicweg  &  Sobn.  Branntcbwelg, 
1906.  pp.  Ji*. 
The  author  ha*  here  eatbcred  tbe  main  Ircauits  of  the  atadlea  of 
nearly  half  a  century  and  presented  them  in  a  ajtstematic,  critical  way 
nitboSillnttratione.  The  one  great  family  of  formlcidie  compriae* 
over  five  tfaouMod  apecies,  aub-spvclw  and  rarietica.    There  Arc  170 

Senen  and  s  grvat  anb-famille*.  There  are  enormous  nriations.  The 
iitribution  01  anta  t«  almoH  worldwide  between  ibc  polar  circles. 
Altboi^b  their  optimal  habitat  se«ma  to  be  tbe  tropica,  they  have 
•onellmea  transcended  both  the  Aularctic  and  tbe  Arctic  circle.  Tbey 
bare  a  very  common  trait  of  founding  statcsor  colonic*  and  the  sterile 
female  is  greatly  In  evidence  in  all  tbe  specie*.  While  ants  are  do 
atlnlatnre  men.  they  are  no  mere  reflex  automata,  but  have  the  psr> 
cbic  aaatitici  of  memory,  aaiodation.  perception,  ntiliiation  ol  indi- 
vidnal  sense  experience,  and  thus  power  ol  Individual  pluttc  ftdapUt* 
tlon.  Tbe  latter  i*  most  pronounced  among  tbe  woTKera,  leaa  with 
the  (jnecns  and  is  almost  undeveloped  in  the  male*.  ThU  difierence 
ha*  a  very  marked  rellccltoii  in  the  si  met  arc  of  the  brain  which 
differs  very  much,  tbe  gray  matter  beinx  far  more  developed  in  the 
workers.  SometbiuK  i»  known  of  their  phylogcny.  Tbey  long  ante- 
dated man.  Out  anthor  thinks  that  the  first  snts  were  winj[«l  and 
that  tbey  very  *lowly  lost  thla  trait,  bat  that  some  species  bare 
reverted  to  wings,  remarkable  as  this  is.  He  also  assumes  that 
polyworpbiam  bad  a  slow  development  and  is  largely  Iropogenic. 
Waanianu  baa  ahowu  that  the  appearance  of  ptetidogyns  has  acasnal 
relation  with  tbe  preaence  of  certain  guests  oiants.  These  lived  with 
ttaem  first  in  tbe  aympbllia.  They  were  first  received,  tbey  grew 
np  Id  the  ueits  «Dd  last  tbe  ants  cared  for  tbeti).  These  later  des- 
troyed the  eggs  and  larne  of  their  hosts.  When  tbe  first  workers 
appeared,  there  was.  of  course,  on  important  change  in  the  habits  of 
IhcMsnts.  Another  t>hy1rtic  trait  is  tbestowdevelopmeutolthe  Pih- 
glirten.  Tbe  writer  believes  that  we  can  trace  pretty  directly  the 
development  of  every  stage  of  this  process.  He  also  has  aomcthiog 
toauggest  about  tbe  instinct  of  feigning  death,  but  tbe  tOOM  lon- 
port^t  pbyletic  contribution  is  the  writer's  theory  of  eight  *^*K**  'b 
the  development  of  tbe  colonies,  illustrated  by  as  many  diSerent 
•pecie*.  In  this  way  he  accounts  for  slavery,  domestication  and  the 
devetopmcnl  ol  mixed  colouie*.  He  deem*  that  bis  reiulta  are  borna 
out  bv  tbe  experiments  of  mixing  species.  On  tbe  whole  this  muM 
be  called  rjuitc  a  mniterly  compend. 

Die  Mitnik  dtt  Oenkei.    Von  Db  Sakctis.    Halle,  1906. 

De  Sanctis  remind*  us  that  tbe  reflexes,  pulse,  respiration,  the  pu- 
pil, respond  with  ex<iuislle  sendiiveneM  to  psychic  state*.  Thought 
tnlmesis  comprises  first  that  of  teuaory  attention  and  second  more 
intellectual  inner  reflection.  Tbeapparatus  cbieBy  Inrolved  Is  tbe 
Mventb  pair  of  facial  oerves,  the  root  of  which  ariau  between  the 
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pom  Bad  the  medulla.  Whether  «  cortical  or  bulbar  origia  ia  nuni- 
loM  or  xiBiple,  probablj'  neither  iStadtV*  rivw  that  it  la  balhar  nor 
that  of  Moanlcowor  Wildebraiid  that  it  is  central  ahonld  b«  ii«g1crteil. 
U»uallj-  both  are  ■yoeri^eticalljr  aatociated.  Where  the  mimicry  )• 
purely  voluuiary  tne  impulic  probaMy  ort};ina1eii  from  the  pRvrtao- 
motor  cortex.  In  ctiililhooi)  and  in  old  age  or  in  ageneata  thia  ii  aot 
developed.  AnimjUs  diaerensUte  their  mimetic  movementa  far  le«i 
than  mail  and  their  mtnicsia  of  attcntiou  has  leia  cmoltoual  reinforee- 
tucat.  The  higher  animalfl  have  uo  proper  ceutre  lor  attentive  nlnw* 
•i*.  II  m>]^  be  in  the  ears  or  in  the  month.  Sometimes  it  ii  a  general 
Irradiation  and  the  whole  body  is  motionleaa  or  tetue.  bat  with  asi- 
tnaU  aa  »oou  a«  the  IcusloD  becoiuea  great  it  takes  on  au  emotioaal 
cbaracteraDd  Hpreads  to  the  whole  body,  abowing  that  attention  is  but 
little  developed  and  that  intcllcetual  activity  i*  not  caaaliied  iu  par- 
alyied  netTeexdlabilit^.  Iu  old  af,'«  mimic  lauerratioo  lo«e«  tha 
power  to  express  traniient  efiects  by  snScieat  complementary  move- 
menta,  but  only  cxpieises  the  (undanicntal  rctulti  tn  grotier  move- 
maats.  OM  meu  Iu  thinkinK  are  hypoinimellc  iu  compariaoa  with 
children.     Art  bhowa  the  same  IbinK. 

Ia  adalta,  thonght  mimesis  is  well  diSerentiated  from  that  of  etno- 
tloB.  andln  tho«c  accn«tome<1  to  think,  this  difference  ttands  oat  yet 
more  clearly.  In  a  certain  sense  this  mimesis  of  thought  in  adnlta 
has  it*  own  oi^ian,  via.,  the  attentive  mimk  centre  in  the  upper  half 
of  the  face.  This  is  often  univtn metrical.  Its  intensity  Is  naually 
vrealc  iu  brain  workers,  cspecullv  in  those  who  have  to  tense  tile 
eyes  its  vigor  is  ereater;  in  ihobc  who  cannot  read  it  is  less.  A  very 
CoBimon  frradisllon  i^  the  mouth,  bul  the  indlvldnal  Tarlations  arc 
very  great  as  ia  the  toning  of  the  eSectire  elements.  Very  often 
we  fiod  positive  anomalies  which  arc  hard  to  explain.  They  may  ex- 
tend  not  only  to  the  back  bat  to  tbc  timbi.  head  and  the  whole  body. 
The  mlme«l»of  the  sensory  acd  inner  attention  is  chiefly  optical.  Even 
the  other  senses  express  themselves  in  the  visual  sphere. 

The  mimesis  of  concentrated  ditfera  very  much  from  that  of  dJSiuc 
thought.  In  tbc  former  the  gestures  andattitndea  arise  In  the  periph- 
ery and  converge  to  the  centre,  especially  the  eye,  oa  in  the  medita- 
tive type.  Often  the  lower  half  of  the  face  i*  hypertonic.  Thi»  rigid- 
ity often  dlnlint;u>*be»  meditation  from  sleep.  The  muscles  of  the 
(orebend  are  closely  drawn  together.  The  diBerent  type*  may  vary  ac- 
cording to  tbc  object,  tbc  habits  of  the  suhjeci  or  the  degree  of  con- 
centration. Sonic  concentrations  have  a  happy  and  some  a  sad  nnance. 
The  Japanese  Kods  meditate  with  a  smile,  rhilosophic  thought  Is 
more  often  sod.  The  mystic  illumination  and  uoi6cation  are  rapt  as 
tlie  writer  «how*by  mauy  <|uot*t!onB.  The  eye*  maybe  rolled  toward 
heavea  or  Sxed  upon  some  indefinite  distance,  nod  very  often  there  is 
■  pcacctnl  and  heavenly  ezprcMion. 

IndiSosc  thought  and  abstraction  the  attcatlon  (•  ceotHfugal.  In 
dreemery,  reverie,  art.  Dondersand  Darwin  both  find  vacant  espr^ 
alons  in  the  eyes.  The  axes  may  diverge  and  ore  not  fixed.  Dondera 
found  aclaal  [tiverxencc  in  some  cases.  The  phyaWf;nomy  is  often  that 
ofenchautmeut  uirl  theexpresdonismoreofteD  happy  than  tad.  Some- 
times it  is  not  unlike  ibat  of  sleeping  children;  so  m  ecstasy  and  hal- 
Incinstion.  This  in  often  counectol  with  love  sod  monoldelsm  and 
Buddhism,  with  synderesis,  or  unified  vritb  the  abaolnte  or  Nirvana. 
Tlie  expression  may  be  bynerasthenic  and  the  wishing  and  loaiing 
may  reuch  a  painful  Intensity.  All  ecstasy  is  immobile  and  involves 
suspense  snd  silence.  God,  says  Meister  Eckbardl.  created  tbeworld 
in  order  to  rest  in  contemplation.  Theltaliaus  love  to  contemplate 
the  actual  visual  world. 
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There  ure.  of  course,  manr  modificmtion*  b^  race,  «ex,  cnitom,  age, 
an4  cipccinily  rliBCAM.  The  nlim«*U  of  attention  ill  the  bljad  i»  more 
fugitive,  partial  anJ  Ims  enerKetic  tlian  in  normal  people,  and  the 
connaction  i»  often  limited  to  a  single  gronp  of  musclci.  The  facial 
movCBlCDt*  of  the  blind  wbcii  rcailinK  aloud  by  toach  are  ugonlly 
motor  accompaniments  of  the  oral  esprcaiion  and  art  weaker  when 
tbcj'  do  not  read  aloud  and  vanish  in  inner  attention,  e.j^.,  arithmetic. 
All  blind  pcTKonii,  when  attentive,  are  more  or  Icsa  tiiolioii!e»«.  at  least 
in  bead  and  (ac<.  In  many,  spon  I  a  neons  attention  chuscs  tension  of  the 
muscles  in  the  back  of  the  neck  which  become  stiff.  The  diSerence 
between  those  horn  blind  and  tlinsie  who  become  hlutd  later  is  titftt  Jn 
the  former  tbe  coulrncllon  of  the  muivcles  uf  the  foreheHd  and  the  or* 
hiculares  p«lpebrantm  in  commando  exercice*  ii  tci>-  difEcoIt,  and 
those  of  the  lupeicitlary  maicles  are  impOMlble,  hut  hy  tho^e  biiuded 
late  in  life  tbc  isolated  coctiaction  of  the  frontalit  and  obiculares  is 
still  possible,  thoii)[h  it  be  often  weak  and  sometimeii  that  of  the 
aaperciliary  muscles  may  be  possible  ercn  by  itself  alone.  In  anger 
and  pain,  all  blind  persons  contract  tbelr  tension  muscles,  bnt  less 
than  do  normal  persons. 

The  intellectual  exprcisioii  of  IhouKht.  then,  by  adults  U  chiefly  In 
the  mimic  eye  zone  and  In  its  three  dermal  muscles.  The  latter  have 
manifold  phylogenetic  and  ontof{eiielic  functions  besides  the  expres- 
sion of  thoDKht.  but  tbc  superciliary  Is  most  set  apart  for  this  Utter 
purpose-  Diicbeune  thought  that  the  frontalis  was  for  attention,  tbe 
orbicularis  and  the  superciliary  musclea  for  reflection.  Most  essentia] 
■re  the  sapcrcillary  muscles  Which  are  completely  expressive,  tbougb 
noleiccluslvelydevotnl  toatteutlon.  Theyaredevetopedinsnimalsand 
children  to  protect  from  light  and  are  tense  in  heat,  short-sightedness, 
anger,  sadness,  etc.  Thus  the  oritctnal  purpose  of  the  ciliary  muscle 
is  to  protect  the  eye.  The  superciliary  mii>c1e,  therefore,  baa  three 
(uDclioiiH.  Its  bi^-hcHt  may  be  alone  and  independent  of  the  other 
functions  and  other  muscles.  It  makes  the  verticsl  furrows  on  tbe 
forehead.  Chaites  KcU  thonsht  animals  larked  it.  How  could  Its 
pain  (unction  be  trann7uule<1  into  thought.  Darwin  connected  it  with 
the  child's  cry,  frowoing  being  its  last  trace.  It  narrows  and  sharpen* 
the  field  of  vision  according  to  bis  principle  of  the  aasociatiou  of 
pBrt>osire  habits.  Thl»  re<.emble«  Wundt'sor  Piederit's  association  of 
analogous  ofljustuient  of  sensations,  "The  muscular  movements  of 
cxpreuion  relate  to  imaginary  sense  expression!."  Thinking  always 
canaeti  effort,  if  not  pain.  Ills  IbeexprctiMouol  thciKvcbic,  Thus  the 
pesMnii>t  han  some  bssts.  if  thought  is  pniii.  Thus  to  adjust  the 
eye  to  light  in  the  child  is  the  basisoftlioujjblcxprcasion  in  tbc  adult. 
Seuftorial  optical  attvulion  is  Its  genetic  forcschool.  Some  Mycbolo- 
gisla  think  attention  Is  always  moving;  olben  that  it  is  fixed,  but 
both  theories  Die  needed.  In  even  the  hcst  of  ns.  attention  and  Ihongbt 
arcuol  entirely  free  from  etnol Ion.  Thus  movement  niid  Inhibition  act 
and  react  upon  each  other,  but  while  there  must  be  tension  there 
must  also  be  rest  and  silence.  In  thought,  respiration  and  vatoiuotor 
activities  diminish;  the  muscles  are  a  little  relaxed;  the  pnpils 
widen  :  blood  prcisnre  changes.  In  general,  mental  work  1*  tons 
very  different  from  physiciil. 

Phyiidogy  0/  tkt  Nervous  System,  by  J.   P.   Morat.     Authoriied 

English    edition    translated    and   edited   by    H.   W.   Syen.     163 

illustrations.    W.  T.  Rectier  &  Co..  Chicago,  1906.    pp.6So. 

This  great   w«rk   is  a  part   of  the  moreconiprchcnslve  treatUe  on 

physiology  by  Moral  and  Duyon.     The  author  prcuiltcs  that  it   is  the 

nervous  system  nbich  decides  at  what  moment  the  energy  accumu1a> 

Ud  by  tbe  liviDg  being  shall  be  liberated,  that  is,  shall  leave  matter 
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Mid  asMt  III  motor  fntMtton*.  Tblt  point  it  dtcidca  nHtb  the  aid  ol 
Uw  wnM«  «ad  ti^r  often  a  tcngtb^  iDner  eUborkUon.  The  c^cl*  ol 
nerroiu  carreat  impliea  imprcmon  ftom  wilbonl,  ocDMnion  witliiD. 
«ad  molor  mponM.  atiil  IsRly  clmnKol  imprcialoBidactainovetBeai. 
la  tlte  ncTToa*  system  all  morement  icducea  •enutioii  end  all  ictiM- 
tiOD  iodacc*  morcmcDt.  It  tasa  ■  marrelloQa  Bttribnic  of  ■dtonniiiwiti 
ercnt*  tiutil  the  appropilnle  cuomciit.  Vrom  the  (act  of  the  tnUoddc- 
tioD  of  »«t]Mtioii  into  the  cycle,  creats  ■sseme  a  pcciili*r  mcatiiBg. 
The  tonality  ii  cithct  pleaiurablc  ot  painfa!.  tbe  fotmer  alwKjra  pre- 
tencd  lo  the  iailcr.  Setmation  Memmo  iiio<li(y  the  relalJos  be  lotas 
caoae  auil  eaect.  Esteinaj  evenK  are  preaeived  by  beiog  rcdnced  lo 
teprcsciitatioQ.  It  i*  a  falac  imprcaaioii  tbat  Um  cad  and  aim  ol  an 
ftct  IB  ItficaBie.  for  the  laltei  muRt  prcc«dcaad  aot  follow  thcfotmet. 
Tboa  uhyaiolo^Y  ciTca  riM  to  paycbologJeal  problcoM  wbich  are  o«l 
ol  iU  aotnatn.  The  autlux  first  treata  of  aenaibility  ia  its  rclatioo* 
tococrKy.  dclar miDiani,  oricaiiiMttion,  excitability  and  Tcactioo;  be 
then  dlnlngnlibea  between  italic  aod  d^rnaialc  UNity,  aod  Um  Ant 
cbapter  start*  with  an  acconot  of  tbc  itatic  coaditiim  of  tb«  ncoroa*. 
ini^ludiiiK  Iheir  rijnamtiin.  inilivldtiality.  fornti,  fonctiona.  dexenera- 
tioa  andstimulstioa;  then  tbe  eutrKicH  of  tlicnecvc  vitb  tbeciitteotof 
repo«:.  a«lioB  aiid  iipgative  vartation.  fatigue,  electiotonas.  lam  ol 
contraclioi:  ani]  aerre poison*,  arcdiacnued.  irndet  orfianizaiion  the 
aatbor  treat*  aeoBlbililv  am)  mOTcmciit  iu  their  telation*.  )>eKinuin( 
with  nerve  pair*,  aod  then  dUcuadn^  spinal  nerves  and  metamertta, 
cranial  or  senaorj  ocivci,  their  inter-relation*;  then  tbe  gloato- 
phHryn|;ea1,  pa«ninoeaslric  anrl  thebypoglo(i»*l.  In  tbe  sf-zt  chap- 
ter the  indicatioa  ol  impatsea  and  uie  refies  act,  together  with 
inhibition,  coonervation  of  stimtili,  etc.,  are  diacuMcd.  Then  cone 
ooaMloBsncM  ai}<I  tinconscloutncss,  Buiinal  and  organic  llf«,  cerebral- 
lutioDOf  the  atimolui,  respiration,  circulation.  aecretioD.  The  n«>t 
chapter  treat*  of  oricolation,  etjailibrinm,  tbe  eniMMni,  intelligence 
in  It*  ratatioQ  to  tbc  brain,  local  iiaiioo,  etc.  Tbeu  cone  apeeiae 
innemtions,  tactile,  visual,  auditory,  olfactory  and  jnstatory,  and 
Inatly  language  and  iti  defect*,  idealisation,  aaiaciation  and  aleep. 
Altontber  it  is  a  hook  of  very  great  importance,  la  well  up  to  date 
ud  Sbovld  be  on  the  reference  ihelf  of  every  psychologltt.  Ila  l6] 
lllnatratjon*  are  ncll  chosen  and  tbc  index aad  literature,  lo  far  aaw* 
have  obaerved  are  well  made. 

Ti*  SubwHseioai,  by  Josspa  JasTROW.    Uonghton,  UlfBIn  ft  Co. 
Boston,  1906.    pp.  519- 

Professor  Ja*trow  has  performed  a  rcry  useful  aerricc  in  bringing 
together  the  reaalts  ol  tbe  recent  very  copioua  liternlnre  upon  tbc  un- 
conscious and  presenting  it  with  many  well  chosen  <iuotatiou»  in  an 
interesting  way  wbicb  is  at  once  scientific  and  popular.  Tbe  book  is 
timely,  will  be  welcomed  and  read  by  every  ptychotogist  in  The  land, 
and  probably  will,  as  it  certainly  should,  have  a  large  sale  among  tbc 
raj^ly  erowing  class  of  laymen  interested  tn  tbe  anbjecta  it  treat*. 
He  divides  bis  chapters  iulo  Ibtce  part* — normal,  abnormal  and  theo- 
retical. He  first  ireHt?  the  function  o(  conacloiiaDess.  it«  relation  to 
the  nervous  syftcm  and  to  volition  and  it*  mechanism  and  the  distri- 
bution of  attention,  tbe  auhcon»cious  in  mental  procedure  and  id  ma- 
tnrtng  thought,  tapscs  of  consciousness,  and  finally  telf-conielonsacai 
itself.  The  second  part  seelr*  to  define  the  mnge  of  the  abnormal; 
discusses  dream  consciousness  and  its  variant*,  diuoclntlon.  the  gene- 
ail  «f  altered  personality  and  it*  diiinlegrating  lapses.  Tbe  third 
treats  of  the  general  concept  of  tbe  subconKion*.  its  abnomial  forms, 
and  draw*  coi>cln*ioBS. 

It  is  impossible  here  to  do  jnstice  to  a  wofk  so  lacid,  eomprcbenaJTC 


I 


PSTCHOLOGICAL  UTBHATtJItK. 


*tf 


■nd  RiRny-tMtd,  Tot  onlj  mn  «pit«iii«  of  the  whole  wouli)  be  lulequmle. 
The  Buthor'i  general  coDclusion  ntsy,  however,  be  «uroni«Micd.  Mno 
doca  not  liTc  5y  caii*ciouiiie**  alone,  lor  o!<1rr  and  deeper  llian  it  at* 
t&«  diapoaitloiia  which  make  the  ht,*i*  upon  which  it  baa  bees  devel* 
oped,  ineet  loine  need*  not  adequatety  provided  for  b)r  inherited  endow- 
ment. Ita  taprenicfuEictiou  it) thcintciiralioitol  czperiencr.  Alltaouich 
liable  to  ditiQte]r!r*tiOD  it  it  esaentiallr  a  anifyjog  function.  The 
antboT  aee*  the  intimate  relation  of  (nbconiciaui  activiiv  to  mental 
evolDtion  which  ia  its  only  Iccjr.  He  rccoRnlies  that  while  the  linea 
of  MDd«DC7  COnTCrge  towanloil«  normal  product  the  paths  of  dtMolu- 
tloB  are  ptuslioglj  dirergent.  Thna  be  doca  cot  accept  a3  funds- 
nental  any  achenie  of  coDflictlng  pertonalilk*.  He  believca  Ibat  the 
■onl  i«  full  of  trbort-dicnit  procaaaea.  ao  thai  experieuce  it  a  mixtnie 
of  Ions-  and  shorthand  charactert  that  are  not  stenographic  recorda 
of  expcTience  at  all,  but  arc  an  independent  alphabet.  On  Ihla  view, 
hypnoaia  abowii  a  ^wCT  of  kuowlcdi^  revealed  below  the  tbreataold 
that  has  no  origin  in  the  experience  of  the  individnal.  The  theory  of 
a  •nbliminal  *clf.  however,  in  not  entircij  natis  factor  v.  It  could 
hardly  be  ciplaiucd  ns  stavi«i:c  because  thla  toean*  antviral  from  be. 
low  and  not  culiiog  from  a1>ove.  The  practiiMi  iwint  of  it  all  is  that 
conaciocsnesf  and  endeavor  ibould  occa«ioiialfy  b«  allowed  to  lapt* 
and  we  should  allow  "the  aiir^inga  from  below  to  assert  their  influ- 
ence," or  we  sbonld  cease  to  Krive  and  fall  back  upon  the  corrective 
■npport  of  the  unconscion*.  "The  kuowlcdjce  that  i>  con*cioni  Roea 
and  the  wlsdoot  lingers  in  the  subconscious  traits  of  character.'' 

ne  PfobUrit  of  Psychiatty  in  the  FHtelionat  f^ychoset,  bv  EDWakd 
CoWLJis.  American  Journal  of  Insanity,  Vol.  LXII.  iio.  i,  Octo- 
ber, 1905,  pp.  iSs-n;- 

Dr.  Edward  Cowlcs  occnpfes  a  nniqne  position  to-day  in  American 
psychiatry.  The  founder  of  the  first  achool  for  nurses  for  the  taos- 
pltala  for  the  Insane,  the  pioneer  lu  Ibis  country  in  luirodiicluK  cz> 
perimentat  methods  into  the  boapltat  itaelf,  a  tried  ad  minis  Ira  tor  for 
tunny  years  of  perhaps  the  richest  and  the  most  elegant  hospital  in 
tlie  world  and  an  orit-insl  contributor  to  hi»  depsrtiuent,  he  occnpica 
to-dar  an  eminent  and  enviable  rank,  and  it  is  to  be  greatly  hoped 
that  ne  will  briufc  to  maturity  and  to  syslcmalic  presentation  bis  own 
manifold  Mudie*.  By  a  siuifular  Irony  of  fate,  the  very  man  who  was 
the  first  in  this  country  to  see  the  Importance  of  establishing  clinical 
and  KcicDti6c  laboialories  where  chemical,  nenrological  and  even 
paycbo physical  tests  and  ea per imenls  could  be  mode,  and  who  led  tbia 
mOTenient,  was,  at  one  time,  a  little  In  danger  of  being  reKarded  by 
a  few  of  the  youDRer  men,  some  of  whom  had  been  brought  up  under 
him,  as  critical  of  their  own  extreme   structural   niclboda  of   inter- 

firetation,  A  wave  of  very  injudicious  economy  in  the  board  he  bad  so 
ong  served  prompted  bim,  at  about  the  same  time,  to  withdraw  from 
it.  If  he  had  yielded  at  lbi«  rather  discouraging  point,  it  might  al- 
most have  been  said  of  him  as  of  Jubsl,  who  Urst  tauKht  his  people 
music  ond  was  later  rejected  from  o  great  concert,  so  thai  forgotten  he 
lay  down  to  die.  wliile  bis  great  ait  and  even  hi*  name  filled  the  sky. 
Bui  this  is  not  what  happened,  for  Dr.  Cowles  hss  with  grcst  dlacre- 
tion  end  courage  kept  on  writing  ■r;d  growing.  His  view  as  defined 
in  the  above  article  seems  to  ut  to  represent  about  the  sanest  view  to 
be  fODud  in  the  whole  £ekl  »nd  the  view  that  is  to  prevail.  Uore 
than  this,  psychiatry  is  now  taking  a  rather  sharp  and  sudden  treodi 
BO  that  whcre«s  strnctnre  baa  led  and  been  dominant,  now  function 
Is  coming  to  the  fore.  The  old  dogma  that  no  psychic  disease  waa 
known  or  even  established  nnlesa  the  post  mortem  findings  showed 
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•OBie  lesion  i«  everywhere  Kiriog  way  to  a  broader  and  more  p«j- 
Cliol0|)(ic«l  vie-K.  Joiiiet'i  vUit  to  thlt  coutilrj  was  moat  opportane 
in  IhU  reaped  and  there  i*  a  prospect  that  moiphologr  sail  (be  ttuilj^ 
of  brain  leiiii>ii«  will  be  relegated  to  their  tme  and  juit  potiltoa. 
This  Ifl  precisely  wti«t  Dt.  Cowle*  haa  slooil  (or,  as  all  tbove  wbo  baee 
known  his  career  for  many  year*  will  teetify.  and  psycboIOriaU  Kt  well 
■•  the  rnont  proxretsive  ^«ychtatri«t*  now  acknowledTe  tne  eminent 
value  ol  his  service*.  This  paper,  wblch  it  t»  hoped  I*  only  the  fir«l 
of  a  oeries  letting  (ortb  In  greater  fuIlneM  his  riewB.  discu«»e*  pre- 
cisely thcic  itsuc*.  between  thoic  who  atady  tnianity  chiefly  froM 
the  ectchrfti  side  and  tboMwho  approacU  itcblefly  from  the  functiooal 
aide. 

ne  Evolution  of  Knowledge.  A  review  of  Philosophy.  By  Rat- 
Kotia  St.  Jambs  Pbkrik.  The  Baker  &  Taylor  Co.,  New  York, 
I9tt5.  PP-308- 
Thin  book  originated  to  a  Mudeiit  production  in  iSSi  in  which  the 
author  aimed  to  show  thHt  space,  time,  matter  and  force  can  be  re- 
•ol«T;d  into  motion.  Since  then  several  other  works  have  elaborated 
this  thesis  nnti  here  we  And  motion  to  be  the  ultimate  reality.  In  the 
first  part  of  the  present  book,  he  tracea  tills  idea  from  Thalea  down  lo 
Con  Bin,  Com  tc,  Reade  and  Hamilton  and  in  the  second  part  he  ile- 
•crtbe4  the  evolutionary  philosophy  ol  Herbert  Spencer  and  George 
HcHry  Lvwc*.  The  author  is  a  vixorons  helieeer  in  religion,  r^ntcis 
that  Bpecialiiatiou  ha»  separated  the  forces  of  instinct  and  reason,  but 
believes  they  are  deitined  lo  reunite  in  the  evolution  of  knowl^ge. 
Old  CTCed»  fail  lo  inspire  IIS  because  they  bare  cea*ed  to  reprcacnl 
nature.  The  chief  enemies  of  the  cbnrcb  are  zealots.  The  central 
problem  of  education  is  the  proper  use  of  fiction.  Vet  the  imagitia- 
tion  should  not  be  stimulated  at  the  espcnseof  the  truth. 

Christianity  and  Sex  Problems,  by  Hik;h  NoxthcoTB.     F.  A.  Davl» 
Co.,  Philadelphia,  1906.    pp.  157. 

This  i«  M  truly  remHtkHble  work.  It  treats  sesutHty  in  childhood, 
the  mixing  of  the  sexes  in  schools  and  elMwhere,  the  tiHitleof  chasti- 
ty intheadnlt.  oeo-MAlihuiiamsm,  fornication,  venereal  diseases  in 
Ie>;lslnlii>ii,  marriage,  modesty,  divorce,  the  sexual  in  art,  sex  pervet- 
siou,  impure  language,  the  gospel  and  sex  relatious.  etc.  Tbe*c  tjltcs, 
bowerer,  give  little  idea  of  the  contents  of  the  book.  The  anthor 
wishes  lo  see  a  new  ethics  of  (he  xxe«  developed  and  thinks  it  b 
being  slowly  evolved.  It  is  a  hard  stndy.  implying  knowledge  of 
anthiopolOKy.  biology,  medicine,  low.  theology,  psychology,  etc.  The 
eluiletit  iiiiiM  go  through  many  page*  so  vile  as  to  try  bis  nerve*,  and 
needs  to  be  highly  endowed  with  the  moral  qualitlc*  of  tact  and  caution 
for  the  sul>}cct  is  adangcronsone.  The  sexnoleTll  of  onr  day  Is  painted 
by  No(t1ii~oie  in  very  lorid  colora,  but  our  author's  treatment  of  the 
whole  subject  throughout  is  permeated  with  a  religious  sentiment. 
He  believes  that  it  is  one.  if  not  the  chief,  function  of  rellgUm  to 
keep  this  passion  pure  and  exalted  and  hold  i(  true  to  its  pnrpme. 
While  he  has  himself  evidently  gone  through  the  most  repuUripe 
chapters,  tbis  study  has  not  contributed  in  the  least  to  dimiaista  bis 
reverence— nay,  almost  worship— for  the  subject.  He  sees  cdncatioii< 
nl  possibilities  here  higher  perhaps  tbsii  anyone  else  ha*  yet  detected, 
and  holds  that  religion  and  sexual  life  must  go  together,  that  they 
rise  and  fall  with  each  oilier,  and  either  can  be  kept  pnre  onlv  bv  the 
other.  There  is  much  plain  language  In  this  booK.bnt.  ou  the  WBole, 
none  of  the  plain  books  on  this  subject  are  perhaps  better  suited  lo 
the  needs  of,  let  us  oay,  thoughtful  men  of  collegiate  grades. 
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